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CHOOSING THE BEST TREE SEEDS 


The Influence of Parental Character and Environment uvon the Progeny of 
Douglas Fir—Study Will Extend Over at Least Forty Years 


CHARLES J. KRAEBEL 


Forest Assistant, Wind River Experiment Station; Forest Service, U. S. Department 


HE influence of the character of 
the parent plant upon the devel- 
opment of the progeny of that 
plant is a matter of vital 1mpor- 

tance in plant culture. The influence of 
the parental habitat as reflected in the 
seed productivity and seed quality 1s 
likewise important, for practical and 
economic reasons. That both these 
considerations are regarded in ordinary 
agriculture is a matter of common knowl- 
edve; but ti 1s not so commonly known 
that the application ot the principles of 
venetics to the culture of forest trees and 
to the practical management of forest 
lands has come to be a necessity ol 
modern forestry. 

In the Forest Service this application 
is required in seed collection for exten- 
sive artificial reforestation, and in the 
cho sing of seed trees to be left in log- 
ving operations in the National Forests. 
In reforestation work, great quantities of 
forest tree seeds are used annually by 
the government nurseries, and this seed 
must be harvested within a very short 
time in the fall. The bulk of it 1s col- 
lected by the Forest Service itself, but 
much of it must often be purcha:ed 
trom commercial seedsmen. In the past 
there was no experience in American 
forestry to serve as a guide in this mat- 
ter, and the eathering of the seed was 
therefore controlled by expediency rather 
than by the principles of eenetics. 
Since large quantities were required 
quickly, 1t was natural to collect such 
seed as was nearest and easiest to obtain. 
There 1s good reason for believing that 
in America, as in Europe, there resulted 
trom this cause occasional fundamental 
errors 1n planting, as, for example, the 
planting in severe sites at high altitudes 
of plants raised from seed collected on 
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moderate sites at low altitudes. In 
ISurope, particularly in Sweden, the 
percentage of failures 1n such _ planta- 
tions was often excessively high, and 
the failure frequently did not occur until 
the plantations had reached the age of 
ten or fifteen vears. Guided by that 
experience, much good can be done in 
this country by the appropriate disposi- 
tion of seed the source of which is 
definitely known. But before it is pos- 
sible to specify with certainty what sort 
of seed 1s best for any particular set of 
conditions, 1t 1s necessary to know some- 
thing of the influence of the character 
and environment of the parent tree 
upon the qualities most desired in its 


progeny. 
EUROPEAN STUDIES 


\ vast amount of work has been done 
upon this same problem with | uropean 
species by the forest experiment. sta- 
tions of Lurope. Tor over twenty vears 
the subject has received the attention of 
such eminent students as Mayr, Cieslar, 
Iengler, Zederbauer and Hutffel. Some 
work has been undertaken with Douglas 
fir, from seed obtained thr ugh the 
lforest Service, by Count von Berg, of 
Livonia, Russia. The work of Professor 
[eneler of Switzerland has been especially 
exhaustive and productive of practical 
results with Austrian pine. General 
principles have been evolved which have 
been apphed, in a measure, to American 
practice. But for any species of such 
extensive range and large value as 
Douglas fir, the only satisfactory pro- 
cedure 1s to conduct an individual study 
for the species, which answers by experi- 
mental results the questions which can 
only be so answered. 

The study here described, known as 


in France, and was hence unable to 


483 











- 


. 





GIANT DOUGLAS FIR OF CALIFORNIA 
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the Douglas Fir Seed Study, was initiat- 
ed in the fall of 1912 at the Wind River 
[Experiment Station near Carson, Wash- 
ineton. It will be continued for forty 
vears, or as much longer as it will yield 
data of value. The data gathered dur- 
ing the first few years are expected to 
serve primarily as a guide in the collec- 
tion of seed, and secondarily as an aid 
in the selection of seed trees to be left 
standing in timber-sale cuttings. Among 
the immediate questions to be answered 
are the following: 

1. What class of tree produces the 
best quality and quantity of seed 
voung, middle-aged or old; healthy 
or diseased ? 

2. What particular qualities of 
seed are required to produce the 
most desirable seedlings for arti- 
ficial reforestation on various sites’ 

3. What is the influence of lo- 
cality of the parent tree upon the 
progeny raised from that tree? 

It will be appreciated at once that 
there are innumerable questions, subor- 
dinate to these, which enter the problem 
but which cannot be discussed in the 
brief compass of this article. 

METHODS 

In the fall of 1912, cones were col- 
lected from 127 different trees in ten dit- 
ferent localities on the west slope of the 
Cascade Mountains from northern Wash- 
ington to midwestern Oregon. The 
classes of trees from which cones were 
vathered are as follows: 

1. (a) Very young (14-30 years 
b) 75-100 years old 
(c) 100-200 years old 
d) Old (over 300 years) 
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eter of 314 inches to 614 feet. The 
trees were carefully chosen for the de- 
sired qualities, and for each condition 
several were used in order to 
minimize the hkelihood of disturbance 
through the possible erratic qualities of 
some individual tree. By this means a 
group of four to ten trees, rather than a 
single trec, became the unit of the study. 
The cones were taken from all parts of 
the crown of cach tree and the propor- 
tion of those taken to the total vield of 
the tree was carefully noted. For each 
tree a detailed description was made by 
the collector, including such points as 
size, age, trce class (whether dominant 
or suppressed 1n the stand) character of 
crown, condition of health, etc., besides 
the important features of the site in 
which the tree grew. A sketch of the 
tree was also made to show the shape and 
proportions of the crown and the loca- 
tion of cones upon it. 
not marked 
since, 


trees 


The trees were 
future examination, 
in the case of the older trees, the 
cones were gathered after the trees had 
been felled in the process of logging. 

As the cones were received at the Ex- 
periment Station each lot was given a 
number, and all information concerning 
the seed or seedling resulting from that 


for 


lot of cones has theneceforward been 
recorded under this number. By this 


means the chance of personal prejudice 
toward conclusion or another in 
making observations is eliminated, for 
the observer knows ni thing of the source 
of the stock he is examining. From the 
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2. (a) Second growth (60, 65 and 100 years) \ Dense-grown trees at 


iow altitudes. 


\ Effect of poor 
sou. 


. 
(6) Old growth (220 and 600 years 
3. (a) Second growth\,, 4 : 
' Trees at high altitudes. 
(6) Old growth f ' ; 
4. (a) Young (40 years) \ Trees from 
(b) Old (150 years) 
5. (a) Diseased \, 


; Trees of middie age (275-400 years). 
(6) Sound f BC \ : 


The altitudes of the sites varied from 
100 to 3,850 feet above sea-level. The 
trees ranged in age from fourteen years 
to 600 years, and, in size, from a diam- 


time of their arrival at the Experiment 
Station, the cones and seeds, and the 
seedlings raised trom them, have had 
identical treatment. In a number of 
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ises larger quantities of cones than the cleaned seed per sample, per tree and per 


ual sample were collected from parti- bushel of cones. 


1 1 2 


ular trees for use in special supple- 3. Seed study. Counts, weights and 
lentary studies. The various steps in measurements to determine size of seed; 
he study have vielded voluminous data number of seed (with chaff, mill-cleaned 


cones, seeds and seedlings, only and hand-cleaned) per pound and per 
seneral nature of which can be indi- bushel of cones; cutting tests to deter- 
le mine purity. 
4. Germination. Tests made in the 
vreenhouse during the winter of 1912 
1. Study of the green, unopened cones, were unsatisfactory. A sample of 300 


I ndition and color: measurements seeds from each lot was therefore sown 
obtain the “number of cones per in the nursery in the spring of 1913 for 


nd ‘number of bushels per outdoor germination, and this proved 
pertectly rehable. Such a test has been 


2. Drving of the cones; extraction and | made each spring since 1913, and will 


eaning of the seed. Records were be repeated annually so long as there 


of the amount of uncleaned and remains sufficient seed in any of the 
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original lots. Uniform storage cond1- 
tions have been maintained from the 
beginning. 

THE SEEDLING 


For the purposes of this study it 1s the 
behavior of the seedling in the nursery, 
and more especially its behavior as a 
srowing tree in its ultimate place in the 
planting site, which forms the ba-is of 
final judgment upon the desirability of 
that seedling. In order to secure mate- 
rial for the study of this behavior, the 
seedlings of 1913 and 1914 were observed 
for two years in the nursery and then 
out-planted on various sites to form per- 
manent forest stands. 

Sertes of 1913.—The seedlings result- 
ing from the germination tests of 1913 
were closely watched in the fall of that 
vear to determine the time of winter bud 
formation or “hardening.” In the spring 
of 1914 they were transplanted in the 
nursery and at that time a number of 
seedlings was taken at random from 
each lot for minute study and compari- 
son. In the fall of 1914 the height 
growth was recorded by measuring every 
tenth plant in the beds, and the process 
of “hardening”’ was again observed. 

In the spring of 1915 the plants, then 
two vears old, were lifted for final plant- 
ing in 1x different sites in four different 
geographical regions. Ten representa- 
tive plants of each lot were again taken 
for intensive laboratory study. Twenty 
plants of each lot were sent to each of 
these sites, making a total final planting 
of 120 trees for each original seed tree 
from which cones were gathered. For 
twelve of the original trees, possessing 
features for which broader averages 
were desired, from 50 to 100 transplants 
were set out in each site. The plants 
were spaced 7 feet apart each way. 
tach plantation covers an area of nearly 
four acres and contains approximately 
3,400 pedigreed plants, each of which 1s 
marked with an aluminum tag bearing 
the original parent tree number and the 
individual number of the seedling in its 
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1913 series, outplanted in 1915, is thu 


20,400. 

Series of 1914.—In order to strengthen 
the whole study, the entire procedur 
outlined above was repeated with the 
seedlings of the 1914 germination serie 
each operation following the similar 
operation in the 1913 series by just one 
year. In the final outplanting to the 
came sites in 1916, however, only ten 
plants for each parent tree were set out 
in each site, since 1t was believed that 
this number was sufficient to serve as a 
check upon the 1915 plants. 


PLANTING SITES 


The permanent planting areas, and 
the features for which they were selected 
are as follows: 

1. Northern Cascades: On the 
qualmie National Forest; 40 miles east 
of Everett, Washington, on the South 
Fork of the Stilaguamish River;altitude. 
1,900 feet. 

2. Middle Cascades: On the Colum- 
bia Forest; 7 miles north of the Columbia 
River; altitude, 1,200 feet. 

3. Middle Cascades for altitudinal 
range: Three areas on the Oregon 
Forest; 5 miles southwest of Mt. Hood, 
on the headwaters of the Sandy River: 

I. 2,800 feet elevation, north slope. 
Il. 3,700 feet elevation, north slope. 

III. 4,600 feet elevation, north slope. 

4. Coast Region: On the Siuslaw 
Forest, in the coast range (Mt. Hebo); 
20 miles south of Tillamook; altitude. 
2,000 feet. 


Sno- 


- 


RESULTS 

The results of the study tall naturally 
into two divisions, the first including the 
statistical data concerning the cones, the 
seed, and the germination and behavior 
of seedlings in the nursery; the second 
embracing the development of the seed- 
lings in the final field plantations. 

The results of that portion of the 
study dealing with the cones, the seed. 
and the seedling in the nursery have 
been exhaustively presented ina prog 


t 


ress report written in 1914 by C. P 


row. The total number of plants of the Wiaillis.2. The great range of conditions 
—= = 

* For the substance of this official report the reader is referred to the article, “‘A Study of 
Douglas Fir Seed,”’ by C. P. Willis and J. V. Hofmann, in the Proceedings of the Society of Ameri 


can Foresters, Vol. x (1915), pp. 141-164. 
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represented by the parent trees made 
possible so large a number of compari- 
sons and factor combinations that eigh- 
ty-three tables were compiled to express 
graphically the numerous relationships. 
The interplay of the factors involved 
can be indicated by listing them in 
juxtaposition: 


Age ot the parent tree. 

Size of the parent tree. 

Health of the parent tree. 
(Growing space of the parent tree. 
Altitude of the parent tree 
Latitude of the parent tree 

Soil quality of the site. 


It will be appreciated that not all the 
first column factors will affect all the 
points in the second column, and also 
that such a feature as “‘size of seed”’ 
might influence both “establishment” 
and ‘‘size of seedling”’ 1n 1ts own column. 
[t is not possible, within the limits of 
the present article, to discuss the de- 
tailed conclusions, but some idea of their 
trend can be given by a consideration of 
their practical application. The tabular 
comparisons were variously decisive, 
but, on the whole, the results have 
served to formulate a number of recom- 
mendations for cone collection and for 
the selection of seed trees. These re- 
commendations are not regarded as final, 
for it 1s almost certain that the future 
development of the plantations will 
change some of our present ideas. 
[kuropean experience has shown that 
such long-lived plants as forest trees 
require some years to reveal their 
hereditary traits. In Sweden, for exam- 
ple, the failure of many plantations 
trom imported seed did not become evi- 
dent until twelve or fifteen years after 
planting. The following recommenda- 
tions are based upon two years’ study 
of seedlings in the nursery. It seems 
inevitable, therefore, that the observa- 
tion, through many years, of the same 
seedlings in various field plantations 
must result 1n some reversal of opinion 
and in the disclosure of facts at present 
unthought of. 


as or colder than the planting site. 


gest Tree Seeds 4&9 
1. Gather cones in a locality as cold 
The 
colder the habitat of the parent, the 
stronger is the tendency of the seedling 
toward early maturing of growth. 

2. Collect from open-grown trees 
where practicable, since such trees pro- 
duce larger crops of cones, larger yields 


Seed: 
(a) Yield of cone 
(Db) Size of cones. 
\C) Yield of seed per tree. 
d) Size of seed. 


(e) Quality of seed, ger 


per tree. 


mination per cent. 


Seedling 1n nursery: 

(a) Establishment. 

h) Size of seedling. 

c) Rate of growth. 

(d) Hardiness. 
of good seed per bushel of cones, and 
larger two-year-old seedlings than do 
forest-grown trees. 

3. Seek large cones where practicable. 
Large cones have large seeds which offer 
better chance of seedling establishment 
and produce large first-vear seedlings. 
(This advantage of size 1s usually lost in 
the second year.) 

4. Collect from young or middle- 
aged, small or large trees, as convenience 
demands. Young trees produce large 
seed and vigorous seedlings; such trees 
are easy to climb and permit rapid work 
in collecting. 

5. Avoid trees growing on poor soil. 
Such trees give low yield of good seed per 
bushel of cones. Seedlings also seem to 
inherit a stuntedne2ss of growth. 

6. Avoid extremely high altitudes in 
collecting unless the ultimate planting 
site is very high. High altitude trees 
generally give small vield of good seed 
per bushel of cones. 

7. Avoid trees 
erowth, “conky”’ trees, for these give 
low vield ot good seed, and the seedlings 
are inclined to be stunted. Until this 
point is cleared by further study, it 1s 
safest to assume that the tendency to 
disease, or rather the lack of resistance 
to disease, 13 hereditary. 

8. Avoid insect-intested cones because 
of small amount of good seed. Insects 
work rapidly and the damage 1s worse 1f 
the cone CTOp is 
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diseased by fungous 














GENERAL VIEW OF SEED KILN 


Located at Wyeth, Oregon, the Wyeth Seed Kiln is typical of the type of plant where the 


Douglas fir seeds are prepared tor germination. 


because the attack is then con- 


centrated. 
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SELECTING TIMBER SALE SEED 


TREES 

With the exceptt n of the factors of 
soil quality and health of the tree, all 
considerations in this matter can be 
subordinated to commercial expediency. 
Since every tree left on a cutting reduces 
the lumber vield of the area to the ex- 
“ent of its own merchantable volume, 11 
is essential to leave as few trees as are 
necessary to assure the reforestation of 
The best seed tree, therefore, 
from the lumberman’s standpoint, would 
tuch is worthless for lumber, 
hence a tree which is either defective or 
below merchantable size. 

From the standpoint of the silvicul- 
turist, the best tree to leave would be 
the one which produces the greatest 
quantity of good seed per tree. The 
present study indicates that medium- 
aved (200-300 years), rather large trees 
3 to 4 feet in diameter) produce five 
times as much good seed as very small 
voung trees or very old large trees. Un- 
fortunately, such trees are also the most 
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( Fig. 4.) 


valuable tor lumber and consequently 
the most stly to leave. 

Young or old trees can be left as seed 
but the number left should be 
guided by the amount of seed produced 
as just stated. 

Open-grown trees should be preferred 
These yield more seed and better seed- 
lings, and are also more windfirm than 
forest-grown trees. 

Avoid, if practicable, leaving trees 
which grow on local patches of poor soil 
These yield less seed and smaller seed- 
lings than trees on good soil. 

Avoid leaving diseased trees. These 
produce less good seed and smaller seed- 
lings than sound trees, other things 
being equal. There 1s also a possibility 
that the progeny of such trees will be 
of low vigor in resisting disease. 

Regarding the last rule little can be 
declared with certainty. Whether the 
tendency to disease is inherited; whether 
this tendency, if inherited, 1s offset by giv- 
ing the offspring the advantage of a more 
favorable environment; and whether 
we actually lower the quality of the 
forest by leaving diseased seed trees 


trees. 
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these questions constitute a 


pp blem o 
vital importance and absorbing interest 
[t is not possible to draw positive con- 
clusions from three or four vears ot 
work. It is hoped that the tuture 
levelopment, on the differe 


4 


) 
sites, of the seedlings from diseased 
parent trees will throw some lhght upon 
this problem. It 1s planned, moreover, 
to amplify this phase of the study by the 
collection of seed in the fall of 1917 from 
a considerable number of diseased trees, 
and from an equal number otf trees 
which are sound but otherwise as similar 
AS pr ssible to the diseased trees. The 
pathology of the diseased trees will be 
carefully studied and the whole conduct 
of the work will be more intensive than 
was the case for this particular phase of 
the present study. 

RESULTS FROM FIELD PLANTATIONS 

The compilations of the growth 
measurements for two vears 1n the 1915 
plantations and for one vear in the 1916 
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[It is a superior merit of Government 
research that the element of time need 
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tions of the field plantations for at least 
forty years, and in all likelihood it will 
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RACIAL VALUES IN THE WAR 


France and Great Britain Seem Least Able to Make Good Their Losses—Future 
Lies in Hands of Germans or of English-Speaking Peoples 
Outside of England —Need for Eugenics 


Revirw or A Book BY SetH K. HUMPHREY 


HAT the Great War will markedly and womaii in France who lead 


affect the future history of the tains, creates, and brings to yp 

world is) univer ally recognized, things that are vital to her life; then t 

but the exact nature of the effect the sum of all these add as many ot 
not so often discussed. Seth K. equal potential worth, who 1n the natu 


Humphrey devotes much space to it, in of things would succeed them; and 
an interesting series of cssays! which this 1, conscription of France’ 
CPVC as al mtr wluction LO cuvenics. Le would be unfilled. Add, avain, U] 
concludes that England and France 9 promising child in every fami 
have passed their highest points, and = ever produced exceptional 
that the future belongs to the German doubtful whether then the 1 
or the extra-Brittanic Anglo-Saxons, hundred thousand would be complet 
that is, America and the [Enelish colonte ‘This 1dea 1s so pertinent that it can- 
A relatively small loss of men will not be impressed too strongly. Tak 


, : ° . 4 “44 rey op 4 ] ] 
erlously cripple a nation, he points the illus PalliOonl Lo len la T1C) 


out, 1 these men are the best she has. half million of her active and 1 | 
“Someone has said that if France leaders; and to Germany—subtra 
were to lose fifty of her greatest states- hundred and fitty thousand from h 
men, fifty leading scientists, fifty each best genetic values. What would 1 
of her shining lights in education, art, left of europe: 
music, and so on, there would be nothing , 
a eo Pony | AMERICA’S LEADERS 
left of France. This states in an exag- 
yerated wav a deep truth which can be “Bring it home to our own U1 
lar more convincingly illustrated. We States. One per cent of 
may continue with France as an exam- 1s one million. Ten times $1 
ple, although the case fits England, Ger- physically fit could be raised to d 
many, and America as well. their country, but could we 
“The population of France is about quarter of one million who have a 
forty millions. Then, instead of a few constructive part in the making 
hundred suppose France were suddenly If so, remove these trom the n 
to lose four hundred thousand, 17%, of | life, and then, to complete t] Sts 
her very best in human values; not of the three times as many more chos¢ 
physically best, such as are being lost in the most promising of C . 


the horrible war, but of the best inintel- blood. What would be 
lectual and creative ability, in leader-  Umited States’ 
ship, in genetic worth. What would be “A smaller umt may brin 


left of France’) Gather in every man closer. In New York City ts supposed 


1! Mankind—Racial Values and the Racial Prospect, bv Seth KR. Humpthre Pp. 223. pr 
S1.50 net. New York, Charles Scribner’s Sons, 1917.) Mr. Humphrey, a Poston business m 
and author but a serious student of biology, outlines the problems of nics in the rost elen 
tary terms possible, dispensing not only with references to authorities Dut ev 
with citations of facts. While the book is admirably plann and, | the e, shows 
sound judgment, the addition of more statistical data would have added to tts value Alt 
many of Mr. Humphrey’s conclusions are naturally oj 


Pen TO Cuestlion, his POINT OF View t 
vent and SC lui idly set forth that 11 { y be hoped yes wil! Hollow 11] 
‘ nc docume? ted tudy. 
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to be concentrated much of the coun- 
try’s ability. A list of one hundred 
would include New York’s really big 
men. ‘The names of not more than one 
thousand would be generally recognized 
in the country at large for actual achieve- 
ment. ‘Who’s Who in America,’ with 
its fine-tooth comb, finds less than four 
thousand men and women worthy of its 
not too discriminating pages. New 
York is popularly considered as swarm- 
ing with financial and industrial mag- 
nates. Within the limits of a thousand 
one could put all its leaders of finance 
and captains of industry, and still have 
places to spare. 

“Vet the toll of 1% would call for 
forty thousand of New York’s_ best. 
What would be left of New York’ 

‘It seems incredible that the loss of 
only one individual in every hundred 
could so devastate human values in any 
vigorous nation. But we are wholly 
misled in our estimate of a nation’s 
strength by the always satisfactory pro- 
portion of its physical vigor. Physically, 
a people can hold its own almost indefi- 
nitely. In the physical display which 
any active nation can make we lose 
sic ht of the rather appalling fact that its 
constructively effective brains are con- 
centiated in the heads and inheritances 
of an unbelievably small number.”’ 

Cf course it is frequently objected that 
the visible ability does not represent all 
the potential ability. There are many, 
it is supposed, who would rise if they had 
the chance; they are the mute, inglorious 
Miltons who through lack of education 
or through economic difficulties have 
never been able to reveal to the world 
what there is in them. 

This objection rests on doubtful 
yround, genetically. Nevertheless, it 
may be allowedfor. ‘Suppose we make 
this allowance generously and assume 
that, for every individual who develops 
exceptional capacity, there are ten 
sources from which his like might pos- 
sibly rise; in other words, raise our esti- 
mate of sustaining inheritances from 1 
to 10°;. ‘Then, for a single convincing 
example, make the toll from Greater 





2 This is not true of North Africa. The birth rate tn Algeria is relatively high and the popu- 
ition shows much of the vigor that is expected 1n a new country.—THE EDITOR. 


New York 10% —four hundred thou- 
sand of her best in genetic values. Does 
the wildest optimist believe that New 
York’s population would then hold any- 
thing more of racial promise than the 
decadent populations of the Mediter- 
ranean? 

“Tt is a startling thought that inheri- 
tances of the quality essential to the 
effective maintenance of civilization are 
lodged exclusively with a scant 10% of 
the population. Yet that is the logical 
conclusion if we accept what appear to 
be plain facts.”’ 


THE POSITION OF FRANCE 


Now in estimating the probable effect 
of the war on the various nations in- 
volved, it must be asked how much they 
can afford to lose’ Are they eugenically 
sound and likely to be able to make good 
the racial damage which they will incur? 
Mr. Humphrey begins his study with 
France. 

‘Race mixture has not been much of a 
degenerating influence in France. Her 
race values have gone down under the 
long-continued failure of her best stocks 
adequately to perpetuate themselves. 
Compared with the other great nations 
of Lurope, France has had longer periods 
free from tormenting wars—periods 
given over to the advancement of culture 
and to the enjoyment of it. Luxury has 
had more time and opportunity to play 
havoc with her race values, and in this. 
luxury has been assisted by the very 
quality of French temperament which 
has made the glory of French culture. 
No new blood can come to France—her 
resources are within the realm. Her 
African possessions are more of a drain 
than a prop to her racial vitality.2. Her 
decline is not to be stayed by a forced 
rise in the birth rate; numbers secured in 
that way add nothing to race values. 
Her handful of effectives is shrinking— 
as those of her rivals are shrinking, only 
faster—and no agitation over birth rate 
can set the effectives of France, or any 
other nation for that matter, to mendine 
their ways. France is nearer to the 
critical disproportion between her con- 
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structive and non-constructive elements 
than either of her greatest rivals—Eng- 
land and Germany. We can speak here 
of France and England as rivals, for a 
racial study may ignore alliances and 
look upon war as a dreadful episode, 
working disaster to the race values of all, 
but changing little the race relation by 
either victory or defeat.” 

“The outstanding fact for this in- 
quiry is that France is not to be a source 
of future ability to make good the wast- 
age of present civilization. We must 
look to peoples whose human values 
have not been so long and persistently 
exploited. France’s contributions to the 
world’s advancement may continue, but 
the days of her greatest achievement are 
in the past. Long before the world 1s 
over-hard pressed for sustaining race 
values, France will have ceased to be a 
dominant factor in its civilization. 


GREAT BRITAIN 


‘Great Britain is pre-eminently the 
country of extremes in racial values. 
No other country excels her in the pro- 
duction of able men, in the adequacy of 
their numbers, and the genetic richness 
of the stocks from which they are 
derived. Yet Great Britain has a 
higher proportion of ineffective, under- 
bred, hopelessly inferior white stocks 
than any other dominant nation. 

‘We are not interested here in the 
political significance of this condition, 
nor in the sectional exclusiveness, the 
persistent social isolation of types, which 
have carried differentiation of genetic 
values in Great Britain to unprecedented 
lengths. Let us take the condition as it 
exists. 

‘“No great power has come to perma- 
nent disaster solely through the increase 
of its unsocial population. There must 
be also a drop in its effective values. 
One able man outnumbers a hundred 
ineffectives in the control of any situa- 
tion not actually developed into a riot 
and the mob is the most effervescent of 
any manifestation of power. [England 
is keenly alive to the threat of her 
racially depreciated masses—in_ Lon- 
don’s East End, in Liverpool, Man- 
chester, Glasgow, 1n the substratum of 
her agrarian population, and through- 


out all her manufacturing and mining 
regions; not the steady workers, but the 
hordes of intermittents and unworkables 
effective only at the business of repro- 
ducing their kind, adding misery to 
misery unceasingly. They make for 
England a social problem that is already 
a severe tax upon her resources of con- 
trol, and will become more imposing 
when the warends. Yet they will never 
get their hand upon Great Britain’s helm 
until failure of her best stocks compels 
the last remnant of her dominant blood 
to let go. If England can devise a way 
to reduce the fecundity of her ineffec- 
tives she may lighten her social burden, 
but for the preservation of her national 
life she must look to the adequate per- 
petuation of the high genetic values 
which supply her with able men. 

“Thus Great Britain’s approach to- 
ward a critical disproportion between 
her sustaining and her socially depen- 
dent stocks is an arithmetical certainty. 
As with France, the time of her arrival 
cannot be computed in years, or decades, 
or centuries. This war has disclosed the 
remoteness, not the nearness, of her 
downfall. We simply know that the 
racial values of Great Britain are dis- 
tinctly on the wane, and that unless 
something occurs to reverse her racial 
trend she will have been counted out in 
favor of less debilitated peoples long 
before the world loses the last of its 
Aryan civilizations. 

‘But the superb English inheritance 
has gone to all parts of the earth, to 
develop the traditional English resource- 
fulness long after the home stock shall 
have been depleted of its effective values. 
England’s contribution to the world’s 
genetic values is to be her crowning 
achievement. The great civilizations in 
North America, Australia, New Zea- 
land, South Africa—in the generations 
to come, any one of these may grow to be 
another England in world strength. If 
under a new conception of human rela- 
tions these English-speaking peoples 
yield their small differences and get 
together in singleness of purpose, the 
dominating world civilization for un- 
numbered centuries to come will be 
english in language and in those quali- 
ties which have made England great. 
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Upon this union depends the survival of 
individualism in its most wholesome 
aspect. 


RUSSIA’S OUTLOOK 


“Russia, because it 1s a land of im- 
mense numbers and unknown racial 
values, 1s popularly regarded as a mighty 
reservoir of human possibilities, await- 
ing only better environmental condi- 
tions for their expression. 

“This is presuming on ignorance. 
Because Russian capacities seem to be 
mostly untried, it 1s not safe to assume 
either that they do or do not exist in 
quality fitted for a self-sustaining devel- 
opment. The Slavic masses of Russia, 
like every other people from Hottentot 
to finest Aryan, come to a higher level 
of existence under improved conditions, 
vet we have learned that very few, even 
among the ablest races, actually con- 
tribute to the maintenance of that higher 
level. Our inquiry is not for peoples 
capable of receiving from civilization; it 
is for the few capable of giving to it. 
This indicates the question which we 
now ask of Russia. 

“To begin with, we must distinguish 
between the numerous and variegated 
Slavic peoples of Russia, and the half- 
Teuton handful that not only dominates 
but is the Russian F mpire as we know it, 
so closely is 1t identified with everything 
constructive in Russian life. Russia 
may be said to be an Asiatic monster 
with a half-European head. It is in the 
monster, not 1n the head, that Russia’s 
unknown racial values lie. 

“Russia embraces a most hetero- 
veneous population of one hundred and 
fifty million people, two-thirds Slavic, 
nearly one-third ranging from strong 1n- 
fusion of Mongolian to Aryan mixtures 
with inferior stocks of unknown origin. 
[In the absence of any definite racial 
history, we are compelled to estimate 
Russia’s inheritance values largely by 
inference from the degree of progress 
she had made in her contracts with other 
peoples of Europe. 

‘A strong argument against the pos- 
session of any high degree of initiative 
and creative capacity by the Slav is in 
the very fact of his continued submis- 
sion to domination by groups essentially 


foreign in blood. No true Aryan stocks 
leave the expression of their national, 
commercial, and industrial life so gener- 
ally to a foreign element. The natural 
inference from this condition is that the 
Slavic inheritance does not well com- 
pare with the Teutonic in the qualities 
adapted for taking a leading part in 
civilization. 

‘Another convincing evidence of the 
inferior quality of the Slavic inheritance 
is in the slight contribution the Slav has 
made to the world’s attainments. From 
her manufacturing processes to her art, 
everything that is best in Russian life is 
borrowed. [ven the example and in- 
spiration of his European overlords have 
not led the Slav to a degree of self- 
expression that gives promise of any 
unusual future for his people. 

“Tt is too early—a generation too 
early—-to assume that the recent over- 
throw of the Czar and his government 
means a democracy for Russia. We 
might as well have hailed Mexico as a 
glorious democracy when Maximilian 
fell. Dhterate Russia has many years 
of painful struggle, of slow education, 
ahead of her before she can even deter- 
mine the capacity of her suppressed 
millions for self-government. The revo- 
lution was directed against Germans and 
Pro-Germans; there is unquestionably a 
strong Teutonic infusion in the Slavic 
upper classes that is Pro-Slavic, and will 
act with the new regime. Russia may 
have a more liberal government, but 
for years to come it will be such as the 
Teutonic-Slavic ruling class chooses to 
vive her. ‘True democracy is a dream 
for a people three-quarters of whom are 
decades away from adequate self-expres- 
sion. 

“To whatever heights the Slav may 
attain, the indications are that those 
heights will be below the level of the 
pure Aryan. No persistent borrowers 
or imitators of the Aryan civilization arc 
destined to supplant the Aryan so long 
as he maintains his racial integrity. 
Mere numbers will never command his 
homage.”’ 


THE VIGOR OF GERMANY 


“Germany, from the viewpoint of 
racial values, is the most interesting of 
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all the Aryan groups in Europe. In 
development of her inheritance she is 
the youngest—and youth is always full 
of possibilities.”’ 

‘‘Germany’s advantage is in the new- 
ness of her vigor, the abundance of her 
developed ability, and the small propor- 
tion of her human dross. Germany has 
mistaken these for symptoms of racial 
superiority. While there is nothing in 
them to raise the world’s civilization 
into realms unattained, they do assure 
to Germany a very significant length 
and strength of racial life for the at- 
tainment of those ideals of which the 
German inheritance is capable. They 
vive to the German a survival value 
which other Aryan stocks in Europe do 
not possess. For this reason an estt- 
mate of Germany’s exceptional pros- 
pects for survival should be of especial 
interest. 

‘“Germany’s survival values can be 
more safely measured against those of 
other peoples than 1n terms of years or 
centuries. In casting about for com- 
parisons, it becomes evident that Furope 
has no stock that seems to promise the 
lasting quality of the German. But 
in America, Australia, New Zealand—in 
the stocks which for centuries have been 
voing out from Great Britain to develop 
her possessions—there is the vigor and 
richness of genetic values that usually 
attend migration and selective develop- 
ment under natural conditions. These 
stocks bid for a future 1n every way com- 
parable with the future of the German.” 

There is likely, then, to be a long 
struggle between the Germans and the 
Eneli h-speaking nations for world 
supremacy. ‘‘The decision, if 1t must 
come, will eventually rest upon survival 
of racial values. What, then, are the 
comparative racial prospects of Ger- 
many and the various English-speaking 
peoples? 

“One outstanding difference is that 
Germany, self-sustained, fully populated 
will continue to hold an advantage she 
has held from the beginning, in being 
able to maintain the integrity and purity 
of her stocks against deteriorating mix- 
tures. Without exception, the younger 
[english-speaking peoples—and _ even 


lod 


England herself—have sought in varying 


degree the temporary advantage that 
comes from importing inferior stocks to 
do their less pleasant tasks. 


HANDICAPS OF AMERICA 


‘Let us consider first our own racial 
prospect. In the three preceding chap- 
ters we have studied the results in the 
United States of this commercially 
profitable but racially suicidal mingling 
of unlike peoples. The African infusion, 
and the past, present, and future impor- 
tations from non-progressive foreign 
stocks, together constitute what might 
be called an extraneous load upon our 
racial values. It is significant that a 
similar load of anything like its propor- 
tions does not rest upon any other 
English-speaking peoples, except, per- 
haps, South Africa. This seems to be a 
special handicap put upon the United 
States of America. Although dispro- 
portionate increase of superior and 
inferior stocks remains the chief factor in 
racial depreciation among all civilized 
peoples, our own special handicap its not 
to be passed over lightly. The ten- 
dency of twenty or more distinct peoples 
to maintain a relative separateness of 
ideals, while living as neighbors and 
outwardly subscribing to American citi- 
zenship, is only a few degrees less 
threatening than would be a free inter- 
mixture of all their inheritances. <A 
long and persistent intermixture would 
tend to develop social unity in the much- 
heralded ‘“‘true American”’ of the Melt- 
ing-Pot, but may heaven preserve us 
from a unity that comes with the passive 
worthlessness of a downwardbred mon- 
grel type. We can better afford racial 
separateness, with all its menace to 
social peace. 

“Yet these rigid alternatives hold us 
to a most perplexing condition of sus- 
pended effectiveness; a workable social 
understanding cannot be torced against 
the persistent separateness of so many 
peoples, while a decent regard for the 
future of the race should turn us from 
the dull harmony of mongrelism. There 
seems to be no way out; but that very 
fact should restrain us from getting any 
fartherin. Inthe light of present know- 
ledge, further loading up with inferior 
stocks would be deliberate suicide. 
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Whatever we may do to check fur- 
ther disastrous type mixtures, our 
disadvantageous start in this matter is 
bound to affect our future position with 
respect to both Germany and the Eng- 
lish-speaking peoples. Yet against these 
racially and socially disquieting influ- 
ences, the United States still has Aryan* 
values as effective as those of any inheri- 
tor of kEngland’s widely distributed 
levacy. Those early stocks were of the 
sort of genetic material to build a great 
republic. What if they did not fore- 
see our careless invitation to peoples who 
could never respond harmoniously to 
their lofty ideal of culture? They 
thought that this was to be a land for 
their children’s children, and they did 
their best to carry out the idea by follow- 
ing the Biblical injunction to the people 
of the earth. They were prolific; their 
increase overflowed westward again and 
again, as far as the Pacific coast, and 
their descendants in turn, effectively 
mingled with the sturdy product of the 
carlicr migrations from northern Europe. 
have endowed this country with a fund 
£ genetic values that needs only to be 
maintained—even 1n its present propor- 
tlon-— to insure permanence to the most 
fortunately situated people on earth. 
But to hold these values to their present 
proportion is the most difficult order ever 
nut up to the American people. 


CANADA’S ADVANTAGES 


“(if the other English-speaking coun- 
‘ries, Canada is a land of material 
pportunities comparable in many re- 
with our own. Racially she has 
‘he advantage of us in the purity of her 
British-descended stocks, and in the 
prospect of continuing that purity if she 
has the wisdom to choose to do so. The 
cloud on her racial horizon 1s her legacy 
f original French stocks, which persist 
remaining at a genetic and cultural 
evel below that of the dominant Eng- 
lish-speaking population. They may 
‘ill a werthy place in Canada’s economic 


pects 


cheme, but they do not furnish their 
yroportion to the essential ability of 
lt is unfortunate that Mr. 


Nordic.—THE EDITOR. 


The Journal 


of Heredity 


Canada’s people, and to that extent are 
a hindrance to her racial future. 

‘But in Canada, as with us, the Star 
of Empire has moved westward; and in 
that great West is the purest and best 
of her Aryan inheritances, needing, as 
ours, only to be perpetuated to make of 
Canada one of the great peoples of the 
world. 

“The racial difficulties of South Africa 
do not augur well for her place among 
the English-speaking communities of the 
future. Her dominant people have dis- 
played an admirable comprehension of 


race values in attempting to stay the 
almost overwhelming flood of inferior 


stocks, but the odds against them are so 
immense that nothing short of revolu- 
tionary tactics will save South Africa 
for a great Aryan future. 

‘The pure white of India is an exotic, 
and can never be anything else. Neither 
India nor any tropical country has 
~ Aryan future. The beautifully mys- 

‘al culture of India is essentially non- 
y satin and is not under discussion. 

‘In Australia and New Zealand we 
come again to lands brilliant in promise 
of a great future for the knglish-speak- 
ing Aryan. Both have their race prob- 
lems, and both are meeting them with 
conspicuous intelligence. Countries ot 
dimensions so magnificent, with resources 
scarcely touched and peopled by British 
stocks still in the full vigor of youth. 
have only to conserve the one and ade- 
quately perpetuate the other to make 
sure of a future well out into the un- 
known that lies ahead of us all. 

“The United States, Canada, Aus- 
tralia, New Zealand—four young giants 
of the earth, growing and with abun- 
dant resources for further growth. 
Were these four, with England as their 
mutual bond, joined in singleness of pur- 
pose to carry forward to still greater 
achievement the humane culture that dis- 
tinguishes the English-speaking Aryan. 
who could effectually set up against 
them? Germany has youth, but it is 
the youth that compares well with the 
old age about her, not with these four 


Humphreys could not bring himself to give up the idea of an 
race, which has long been abandoned by ethnologists. 


When he says Aryan he usually 
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lusty sons of Great Britain. Germany 
may more easily preserve the purity and 
strength of her inheritance within her 
realm, but her realm is full and her 
overflow must go out to an inevitable 
mingling with other peoples, unless by 
sheer force she gains foothold on for- 
bidden ground. Any one of these four 
[English peoples has undeveloped re- 
sources greater than the resources of all 
Germany. But resources alone deter- 
mine nothing in human affairs; they are 
the instruments of resourceful peoples. 
What is more clear, then, than that 
I?nglish-speaking peoples, with their su- 
perior opportunities, have only to per- 
petuate their genetic values in order to 
make sure of a predominating influence 
in the future civilizations?” 


NEED OF RACIAL ALLIANCE 


‘So we look out upon a future clouded 
with perplexities which can scarcely be 
defined. Against that uncertain future 
we must prepare. An unshakable bond 
of mutual understanding between the 
speakers of English 1s the most obvious 
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preparation. But that alone will not 
suft.ce. We know that in the affairs of 
men mere numbers are of little avail. 
and the accumulated trappings of civilt- 
zation have in themselves no lasting 
strength. The source of all strength 1s 
in an abounding racial vigor. It is the 
one sure reliance for the meeting of what- 
ever may come. It is the motive power 
behind all successful human effort, and 
the failing of it 1s the palsy that marks 
nations for destruction. 

“The truth of these things is making 
uneasy those whom superiority has 
heretofore made confident. They are 
beginning to see that without racial 
strength the mere numbers of the world’s 
inferior hordes might indeed prevail 
against them. 

“The threat of racial failure has given 
life to a new enterprise for the conserva- 
tion of human values—Eugenics, ‘ Well- 





born.’ So far it is the beginning of a 
promise. But 1n 1ts main idea are pos- 


sibilities now unthought of, awaiting 
only man’s necessity and determination, 
to serve the race.’’ 


The Journal of Heredity During the War 


Paul Popenoe, the editor of the Jour- 
nal, whose active and painstaking efforts 
during the past three vears have built 
it up, has been drafted into the military 
ervice of the country, and he has been 
sranted leave of absence for the dura- 
tion of the war. Herbert Popence has 
been appointed assistant editor, and it 
is believed that the Journal can be regu- 
larly issued, notwithstanding the absence 
of the editor. providing the members ot 
the Society take their full war share of 
the responsibility for the Journal and 
furnish manuscripts which are ade- 
quately illustrated and of a wide general 
interest. 

The Society is holding its own and 
inaking a steady growth, and the in- 
crease 1n interest in matters pertaining 
to the new science of genetics as a sec- 
ondary result of the war will, I believe, 
experience a phenomenal growth as the 
war continues and, after the war, lead 
to many important changes which we 
as little comprehend now as we realized 
nine years ago that the flying machine 


of the boys of Dayton would be the 
vreatest factor in this terrible struggle. 

To lessen now the research work or 
the interest of the public in the science 
of genetics will in my opinion prove as 
shortsighted as the too practical policy 
we have pursued to our sorrow in the 
education and treatment of our analyti- 
cal chemists. 

As the head of the Aviation Construc- 
tion Board remarked to me a few days 
ago, this war has become a war of the 
scientific men—the professors—the real 
technical experts and specialists. 

The JOURNAL OF HEREDITY aims to 1n- 
terest the young men and women of the 
country in the great subject of genetics 
and encourage those who have research 
abilities to enter this constructive bio- 
logical field for invention and discovery. 
It is more needed now than ever, and 
every effort will be made to enlarge and 
extend its influence. 

Davin FAIRCHILD, 
President. 








THE ANNUAL CATALOGUE 
OF PLANT IMMIGRANTS 


Many Additions to Our Food Plants are Being Made by Cfffice of Seed and 
Plant Introduction—To be Available Gratis to all Serious 
Experimenters Who File Application 


Davip FAIRCHILD 


Agriculiural Explorer in Charge of Foreign Seed and Plant Introduction, Burean 


of Plant Industry, U. S. 


Hk war is demonstrating in a 
striking way the danger of be- 
ing too practical. The technical 
knowledge required today to 

fight this war is touching everywhere 
the borderland of knowledge as never 
betore, and there is hardly a specialist, 
no matter how narrow the field is in 
which he works, but has been called 
upon to furnish information of some 
SOrt. 

Mankind has become willing as never 
before to listen to every suggestion and 
tollow up every clue which may lead to 
important discoveries bearing on the 
war. 

Changes in agriculture will neces- 
sarily come with the changes in trans- 
portation and the perfection of the tarm 
tractor. 

In order to get ready for these 
changes much experimentation will be 
required and thousands of men on their 
Own paces ave needed to do this work. 
To expect this work to be done by state 
experiment stations and the Govern- 
ment azencies, and wait tor these men 
to do it, would be like waiting upon the 
Government to discover the aerial high- 
way. Individual initiative flew the first 
aeroplane and individual hybridizers 
will originate many new plant varieties. 

The Government, through its Office of 
Foreign Seed and Plant Introduction, 
brings in every vear several thousand 
species and varieties of plants, gathered 
from different parts of the world. 
These are for a wide trial in those parts 
of the country where they are likely to 
thrive. 
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Department of Agriculture 


The seventh Annual List of these plant 
immigrants 1s appearing in a few days 
and will be sent to bona file experi- 
menters all over the country. <A few 
photographs, illustrating some of the 
economic and ornamental plants de- 
scribed in this 1917 Annual List are 
reproduced here in the Journal. There 
are 140) interesting new plant intro- 
ductions contained in this Annual List 
and applicants tor it will be supplied 
up to the limit of the edition. 

All plants listed are sent out gratis. 
on request, after adequate information 
has been received proving the capabili- 
ties of the applicant to take care of and 
experiment with these rare species and 
varieties. 

[It should be kept in mind that all 
plants described are newcomers to this 
country, and are, for this reason, ex- 
perimental. No one should imazine 
that immediate profits are to be mac 
out of them, and those whose interest 
is chiefly in the money end of the prob- 
lem—who are first of all practical and 
atter that plant lovers or investigators 
will be too impatient for results to mak« 
FOr te experimenters and cor yperators ol 
the Office of Seed and Plant Introduc- 
tion. 

l.veryvone who really loves, and knows 
how to grow and care for new plants. 
should get in touch with the Office re- 
ferred to, and if the supply holds out 
vet a limited number of the new intro- 
ductions which in the opinion of the 
office experts have a good chance of 
succeeding. 
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introduced. 

Correspondence should be addressed 
to the Office of Foreign Seed and Plant 
Introduction, Bureau of Plant Industry, 
United States Department of Agricul- 
ture, Washington, D. C. 

The following information is neces- 
sary and must be supplied on special 
experimenters’ Cards which will be 
sent to applicants on their request, be- 


ORCHARD OF HARDY OLIVES IN THE CRIMEA 


‘ ° ‘ « *q * 4 “ 
An Olive Orchard at Nikita. in the Crimea 


s stood practically unintured temper 
| lings from this 
live varieties 


int material can be 


Do you 


How mu 
xperimental planting 
Have vou 
¢ ba ‘ - 1: HH. x’ 
L1OTL PUPpOses: LV ¢ 
interested 


d by you? 


experimentirg with: Grains: fores 


a 


all fruits: vegetables; shade trees; orna- 
perennial flowering 
owering 
plants? 

especially interested 
erience in caring for and experimenting witl 











THE MURASAKI VARIETY OF JAPANESE FLOWERING CHERRY 


The double-flowered cherry trees of Japan are preeminently trees for dooryards and small 
parks, and should be planted near garden walks, so that people can walk under them and 
enjoy close at hand the loveliness of their exquisitely delicate coloring. They are no more 
showy than our crab-apples when seen at a distance. The Murasaki (Prunus serrulata 
S. P. I. No. 45056, is a deep-pink mid-season, very free-fowering variety (April 20 in Mary- 


land). The blossom centers turn red with age, and the petals fallin great abundance turning 
the ground pink beneath the trees. In autumn the foliage turns a golden yellow. Photo 
graphed by Fairchild, twice natural size. (Fig. 7 

















THE OJOCHIN VARIETY OF JAPANESE FLOWERING CHERRY 
Although this variety of Prunus serrulata, S. P. 1. No. 45051, 1s not so protuse a bloomer as 


many of the strictly double-flowered varieties, its large, almost white blossoms, which are 


‘ 


often quite single, remind one in their beauty of single roses, and when scattered over thx 
branches, of a large-sized tree, as they usually are, they produce when viewed from below, 


a most impressive sight. It isa late flowering variety, May 1in Maryland. Photographed 
by Fairchild, twice natural size in order to emphasize the beauty of the flowers. (Fig. 8. 
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THE CHINGCHOWFU JUJUBE 


This variety, 5S. P. I. No. 30488, was introduced by the Rev. W. M. Haves of 
Chingchowfu, China, and 1s said to be the largest variety of that region. The 
trees at Chico, Cal., have borne well and the quality of the fruits 1s excellent. 
Before ripening they are covered with brown blotches, which spread rapidly 
until the whole fruit is brown. As Mr. Hayes did not give the Chinese name 
for this variety the place name has been chosen. Photographed natural size. 


(Fig. 11). 
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A REMARKABLE PUCKERLESS PERSIMMON OF THE GOSHO CLASS 


The greatest drawback to the persimmon 


f 
Hyly 


‘ tannin free, at least in Florida. S. 
. Fig, 12.) 


PY. 


has always been its astringency, wht 
necessary to ripen it until too soft to be eaten out of hand. lis new variety which has first 
been fruited out in this country by H. Harold Hume of Glen St. Mary’s, Fla., can be eaten 
while still as hard as an apple, and is then as delicious in flavor, and fine in texture, as the best 
ft the soft varieties. It has a richer flavor than 
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This 


he Tamopan and appears to be more relia- 


Photographed three-fourths a tir]! 








L NEW PYPE OF FRUITING CHERRY FROM CHENA 


The Tanghsi cherry Prunus pseudocerasus 5. ks 4. IS38/, or hards of which were shown t 
Mr. F. N. Meyer by the Rev. A. Kennedy, near the village of Tanghst;1n Chekiang ] 
been identified as the true Prunus pseudocerasus of Lindley, under which name t 
flowering cherries have been commonly but erroneously known for seventy years. It a 
pears that horticulturally, owing perhaps to the confusion in names, no attention has ev: 
been given in America to this remarkable Chinese species of ¢ 
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erry. It turns out to be ten 


days earlier in truiting than any other in northern California, and of sufficiently good quality 
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1 
without further improvement to attract commercialattention. The illustration shows a three 
year-old bud on Mahaleb stock. (Fig. 13. 


ie ak oul 








A 

















AN INTERESTING STRAWBERRY PEDIGREE 


HFRE probably is no_ plant 
breeder who has not been much 
disappointed over the results of 
some particular which, 
from the history of the parents in- 
volved, had given every promise of 
fruitful returns; on the other hand 11 
sometimes happens that parental varie- 
ties whose seem to contain 
nothing of particular promise yield 
results of surprising value. <A rather 
remarkable example of this appeared 
this vear at the Experiment Station 
at Geneva, N. Y. 
During the winter of 1889-90 C. I 
horticulturist, pol- 


CTOSS 


pedigrees 


Hunn. then acting 
inated the Johnson Late Strawberry 
with Sharpless. The female parent 


sent 
aman named 

Bevond being very late 1t 
prove of 


vas a seedling of unknown origin 
to the station for test by 
Johnson. 
did not special promise and 
Was SOOT) discard ed. Several sect wash 
were secured from this cross and thes 

formed part of a lot of more ean came 
nundred which fruited in 1893. The 


only one which = eventually seemed 
worthy of retaining was one of these 
Johnson Late seedlings. This was 
named Hunn in honor of its originator. 


In ISOs Hunn was pollinated by At- 


lantic, a chance seedling from New 
Jersey of no remarkable value. The 
seedlings from this cross were vrown 


In competition with about five hundred 


others and only one survived. This 
was named Qualitv. When Quality 
was grown 1n other localities it proved 


disappointing, 
but not until 


and SO discarded. 


WeTe SC- 


WalS 
seedlings OM! 1 


i 


cured by self-pollination in 1997. None 
of these seedlings was found worthy of 
extended trial, but two of them, one 
perfect (with both stamens and pistils) 
and one imperfect (with pistils only) 
were retained in a study of sex. In 
this work the perfect was self-polli- 
nated and the imperfect fertilized by 
the perfect. The resulting seedlings 
fruited for the first time this summer. 
The seedlings of the selfed 
were lacking in vigor, shy in 
with small berries. The other 
lings obtained from the sister 
pollinated by this same perfect were 
one of the most remarkable collections 
that the station has obtained from a 
single strawberry cross. The plants 
were large and very vigorous and ex- 
tremely productive with fruit 
medium to large in= size. Out of 
ninety seedlings in the 


pertect 
vield, 
seed- 
plant 


above 


cross twenty- 
four have been retained for further 
test a proportion that has not been 


equalled by crosses involving some of 

the finest varieties under cultivation. 
This is one of those cases which are 

he plant breeder because 


the despair oft t 
| to tollow no law: but at the 


they seem 


same time. if the breeder has some- 
thing of the gambler’s spirit and is 
willine to toss dice with nature. it is 


tust such cases which encourage 
undertake work that 
seem to have no 
curiosity. 


him to 
would 
save 


otherwise 
justification 
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R. Ruggles Gates in British Military Service 


RK. Rueeles Gates, 
\Iutation F 
left the 
spring to 
Service, 1S 


author of ‘The 
actor in Evolution,” who 
University of California last 
enter the British Multary 
now in the Roval Flying 


Corps. He is acting as instructor in 
machine gunnery at one of the aviation 
schools in England. His mail address 
is Care al hag nd ol London Club 
21 Gower Street, W. . London. 


SQ? 








MARRIAGE RATE OF NURSES 


Less Than Half of the Graduates of the Best Training Schools Marry—Age 
Probably One Important Factor in This 


Hi RIt are in the United States 

nearly 200,000 women equipped 

to a greater or less extent to do 

nursing. About 79,000 of them 
are sufficiently trained to be registered. 
Physically the trained nurses represent 
a selection far above the average of the 
population, since only the physically 
superior can stand the strain; and men- 
tally, too, they are probably well above 
the average. They represent, therefore, 
a desirable class eugenically, and it is 
important to know to what extent they 
marry. 

Alumnae records of four of the larger 
training schools were examined from 
this point of view. The last class con- 
sidered was 1901, since many of those 
who graduated since that date have 
still a possibility of marriage, while 
vraduates prior to that time, being now 
more than 40 years old, are unlikely to 
rrarry, or if they did, bear children. 

At the Massachusetts General Hos- 
pital, 560 graduates were listed. Elimi- 
nating fifty-six who died single, it was 
found that of the living, 213 or 42% are 
married.! | 

At the Johns Hopkins School for 
Nurses, 228 graduates were tabulated, 
of whom eleven had died single. Mar- 
riage was shown for 93, or 43%, of the 
living.? 

At the Bellevue Training School for 
Nurses there was a record of 650 grad- 
uates,? 105 of whom had died single. 
The 185 who are married make a mar- 
riage-rate of 34%. 

At the Training School of St. Luke’s 
Hospital 201 had graduated and sixteen 
lied single. Ninety-seven, or 52%, 
were reported as married. * 





Massachusetts G 
es of 1875-1901 inclusive. 
2’The Johns Hopkins Hospital (Baltimore 
1917. Classes of 1891-1901. 
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The variation from 34% to 52% in 
these complete married rates 1s consider- 
able, and doubtless due to a very large 
number of causes. It was not possible to 
secure detailed class lists from other 
institutions, but five of the more im- 
portant training schools courteously 
furnished such information as they had. 
Their data refer to all the graduates to 
date, and it 1s obvious that such figures 
are misleading, because the graduates of 
at least the last 10 years may still 
marry. 

The Presbyterian Hospital in New 
York City states that its school of nurs- 
ing has graduated 565 girls, of whom 163 
have married. This makes a marriage 
rate (extremely incomplete, as noted 
above) of 29%. 

At the Illinois Training School for 
Nurses (Chicago) 1314 graduates show 
423 marriages, or 30° ¢. 

Of the sixty-two graduates of the 
Training School at Washington Uni- 
versity (St. Louis) since 1908. thirteen 
or 21, have married. 

The Presbyterian Hospital of Chicago 
has graduated 283 girls since 1906, of 
whom eighty-seven or 31% are married. 

The University Hospital at Mun- 
neapolis is a young school; of its forty 
vraduates only two have married. 

In these five schools, it was not stated 
whether the total number of graduates 
viven included those who are now dead: 
but presumably it did. Owing to the 
varying lengths of time involved, the 
rates given are not even comparable 
with cach other. 

BELLEVUE RATE LOW 

It is interesting to compute the mar- 

riage rate of the graduates of Bellevue 


Training School for Nurses, Report for 1916 


Schoo! for Nurses, circular of information, 1916 
Training School for Nurses, New York City, 1916 


oo) for Nurse ,announcement, 1917 (lasses ot 
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Training School on the same incomplete 
basis, since the complete rate has already 
been presented above (34%). The 
total number of graduates up to and 
including 1916 is 1,102. The annual re- 
port gives the following summary of 
their records: 


Private nursing | 283 
MiarrieG... sss. as 268 
Institutional work.... eed eed 11% 
ea: ea ee 145 
Social work............ wire 58 
Practising medicine. . ere 14 
Deceased.......... | ee 139 
Army..... , | 7 _ 3 
Unknown..... ae 30 
Still in school. , 40 

1,102 


Dividing the total, 1,102, into the 
number of married, 268, gives a mar- 
riage rate of 250. Since the five schools 
whose rates were computed on this 1n- 
complete basis are little higher than 25°, 
it is by no means certain that their com- 
ylete rates will be much higher than the 
complete Bellevue rate (34° 7). 

No amount of optimism can bring one 
to conclude that the marriage rate of 
trained nurses—or at least of the grad- 
uates of the best training schools—ts 
even reasonably high. 


WELL FITTED FOR MARRIAGE 


(In the whole, the education of a 
nurse fits her admirably for home-mak- 
ing and mothercraft. It might be sup- 
posed that such women would be in 
vreat demand as wives. The tact that 
they marry to such a small extent may 
indicate: 

(a) That men do not use good judg- 
ment in selecting wives (this criticism 
has been heard more than once from 
vraduates of women’s colleges,) or that 
there 1s something in a nurse’s educa- 
tion which men object to. 

(>) That the nurses prefer to remain 
single. Many of them doubtless are set 
on a career, but evidently not all, for of 
the living, unmarried graduates of Belle- 
vue, who have left school but whose 
whereabouts are known, 16°, are not 
following their profession, but have 
apparently given it up and are living at 
home. It is doubtless true that nurses, 
having careers offering abundant em- 


ployment and good pay, can be and are 
much more exacting in their require- 
ments of a suitor, than are girls who have 
no future in sight except matrimony. 
Their celibacy can not be very largely 
due to lack of opportunities to meet men, 
for their opportunities in this respect are 
notably good. It may be that their 
work sometimes results in pessimism or 
cynicism with regard to men and mar- 
riage. 


CAUSES NOT EASILY DEFINED 


Any attempt to analyze the causes of 
this low marriage rate must be futile. 
until some data are available; for the 
factors involved are doubtless mostly 
complex psychological influences. But 
there 1s one simpler cause that may be 
suspected—age. Ten or 15 years ago, 
the age of admission to good training 
schools was from 21 to 25 vears. The 
average age of girls at graduation was 
certainly not less than 25. The nurses 
who graduated from the four large 
schools cited at the beginning of this 
study, in classes prior to 1902, were 
therefore well toward the end of the most 
marriageable period 1n a woman’s life, at 
the time of their graduation. Lately 
the age standards of training schools 
have been steadily reduced, twenty per- 
haps being an average minimum, al- 
though many schools will now admit 
pupils at the age of 19. The average 
age of graduates 1s therefore now about 
23, according to those who are in a post- 
tion to form an intelligent opinion. This 
decrease of ave alone should tend te 
increase the marriage rate of the more 
recent graduates, as compared with 
those a decade or two ALO, 

The standards of selection of nurses 
are believed likewise 


to be changing 
more girls taking up the profession 1n 
7 q 


place of teaching school and simular oc- 
cupations. 


‘ 


This should mean a turthe: 
increase in the marriage rate. 

That such an increase 1s needed, 1n the 
Interests of eugenics, will be generally 


recogmized. It would 
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BETTER HORSES 


Industry Can be Rapidly Built Up in the United States by Elimination of the 
Inferior Stallion—Need of Horses in the War—Allies Have 
Taken Many, but Not the Best 


N SPITE of the fact that most of the this nation today than ever before. 
cavalry troops in the world’s armies The spavined, stringhalt, and ring- 
have been dismounted and their boned horse 1s more than ever an unde- 

dashing squadrons replaced by “‘tanks’’; — sirable member of the industrial forces. 
in spite of the fact that autos, tractors, but the horse of good conformation and 
and many other mechanical contri- quality will steadily be in such demand 
vances have been devised to replace the that every sound animal will have a defi- 
horse; nevertheless, the breeding of — nite part to play both in war and 1n peace. 
sound horses is of more importance to It is at such atime that the horse 


— 





A GRADE “TROTTING: STALLION 


Phis-animal was used from time to time for service in Wisconsin under the law prevailing 


there which permits the licensing of grade stallions for public service. So unsound 
and enfeebled that it would appear he would have difficulty in walking, it 1s hard to 
understand why he should be placed among the trotters. Popular choice, however, ha: 


demanded stallions of this breed and it is probably because of this popularity that the above 
veteran, who was palmed off on a new owner frequently, was included in this category, 
although to the experienced eye he presents many points in which he does not “tavor”’ hi 
supposed ancestry. Photograph from A. S. Alexender. (Fig. 14. 
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HIS CHEAP FEE ATTRACTED MANY 


- 5 71<¢7 } 7 
A\ L1IOUS TI i} 


mgrel-bred, unsound 


and with apparently no points to commend him to the pro- 


spective breeder, this horse en’oyed an evtensive patronage, due to his cleap tee, altFough 


pure-bred stallions were maintained in his district and were equally accessible. 


that he has been retired fre m service. 

Alexander. (Fig. 15.) 
breeders of the ce UnUryV have an Oppor- 
tumity to contribute to the welfare of 
the country. Animals must be pro- 
duced for much of the work on the 
battlefields, since horses can make head- 
way over shell holes where an auto 
truck is unable to go; and the availa- 
Inlitv of the economic resources of the 
nation will be dependent to a large 
degree on the accessibility of sufficient 
draft animals. 

During the past three vears, the Allies 
have not only utilized their own equine 
resources but have also made heavy 
drafts on American stock. Up to May 
1, 1917, the entente had imported from 
this country 1,107,152 horses and mules, 
at prices ranging from $100 to $250, 
Since the number of horses in the 
United States is approximately 24,100.- 


It is reported 


The present crisis demands that every similar unsound 
animal be likewise replaced by sound stock tor breeding purposes. 


Photograph from A. S&S. 


OOO, about 4.06, of the available horses 
have been purchased and about 6.0% of 
the available mules. 


ALLIES DID NOT GET THE BEST 


It has often been stated that the 
Allies have stripped the American mar- 
ket of all superior horses, so that few are 
left except those physically unfit for war 
work. Such is not the case. Data 
compiled by the Bureau of Animal 
Industry, U. 5. Department of Agri- 
culture, indicate that the Allies have 
purchased only average horses from the 
sound stock of the country and that 
facilities for breeding good stock are just 
as available as ever. There is certainly 
enough good stock in the country which 
is accessible to the breeder for producing 
the essential animals for use during thi 
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war and during the vast economic recon- 
struction which will follow, but there 
are also far too many unsound and mon- 
grel animals which will be a drag on the 
industry as long as they are used for 
breeding. These ill-bred animals should 
be eliminated. The most important 

1easure in this connection is to elimi- 
nate inferior stallions, since one stallion 
may transmit faults to the offspring of 
hundreds of mares. 

The work of stallion licensing was 
first taken up in Wisconsin, where the 
method of operation can be advan- 
tageously studied. Although it may not 
seem at first sight that the mere act of 
licensing stallions would form a panacea 
for all breeding troubles, and turn out 
the perfect horses which are so essential 
in the scheme of war preparedness, 
nevertheless, it will be found upon tur- 
514 


AN OBJECTIONABLE AND UNSOUND STALLION 


he spots and undesirable conformation of the hind leg are the two most noticeable features ot 
this stallion, who was supposed by the miraculous virtue of a tincture of pure blood some- 
where in his ancestry to be able to stamp his offspring with the desirable traits of the breed 
with which he was supposed to be connected. 
proved to be as prepotent as the rost optimistic had hoped, but not in quite the manner thev 
had anticipated. Photograph from Bureau of Animal Industry. (Fig. 16.) 





As stown by the following two pictures, he 


ther investigation that the license laws 
have played an important part in 
eliminating scrub sires. 

In Europe, almost ideal breeding laws 
have prevailed for a long time. Th 
French Government has for over a 
hundred years maintained stables of 
selected pure-bred stallions, and_ the 
owners of superior horses receive a 
bonus for keeping them in the country 
for service. In Belgium, the govern- 
ment used to spend large sums of mone\ 
annually in prizes and appropriations 
to encourage horse breeding along the 
right lines. Similar conditions prevai! 
in Germany, where prizes are offered for 
brood mares and stallions of unusual 
worth. Austria, England, and Scot- 
land all have similar methods of encour- 
acing prudent breeding and the result: 
are self-evidently well worth the tim 























WHAT THE SPOTTED STALLION PRODUCED 


This mare was sired by the stallion shown in the preceding figure, and the curby conformation 


of the left hind leg is plainly noticeable. 


The piebald pattern itself, which is always trans- 


mitted by a stallion who possesses it to at least half his offspring, 1s no more conspicuous to a 


horseman than the inherited leg-conformation. 


Fig. 17.) 


and money which has been 


achieving them. 

The progeny of a grade stallion from 
a mongrel mare is usually inferior in 
every way. The main reason for this 1s 
that the grade horse has not the pre- 
potency to stamp the characteristics of 
the pure breed upon his offspring. One 
infusion of pure blood may be sufficient 
to make the first generation resemble 
markedly a given breed, but in the 
second generation, and often in _ the 
first, there is an overwhelming ten- 
dency for the large mass of mongrel 
ancestry to crop out, and hence the off- 
spring may in no way resemble the 
breed which it is supposed to represent. 
When a pure-bred stallion is used, he is 
generally prepotent enough to stamp 
his offspring with the desired qualities, 
but the offspring when again bred with 
mongrel stock is rarely prepotent enough 
again to bring forth the desirable traits. 


spent in 


Photograph from. Bureau of Animal Industry. 


The only way by which the horse 
industry can be built up in this country 
along right lines is by grading. But 
this grading must be carried on by right 
methods, and should not include the 
use of grade stallions. It 1s ob- 
viously impossible to depend wholly on 
pure-bred stock, because only a small 
percentage of the animals 1n this country 
are pure-bred. This 1s especially true 
of brood mares, which, producing only 
one foal a year, would have to be 
available in enormous numbers 1n order 
to obviate the necessity of using mon- 
grel or grade mares. Hence, it is easily 
evident that the grading system offers 
the only solution of the problem of 
building up the breed on the materna!] 
side. 

But on the paternal side the case 1s 
quite different. Since one stallion can 
serve successfully a hundred or more 
mares in one season, a comparatively 
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ANOTHER SIARE 


FROM 





THE SAME SPALLION 
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Chis mare might possib! vy be placed in the much-abused “general purpose’’ class, but she 
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inherits the crooked hind legs of her sire, together with many of his other defects, and hence 
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S le real value. i. hotograph trom Bureau of Animal Industry. (Fig. 18.) 


small number of pure-bred stallions will 
suffice to carry on the grading-up pro- 
cess satistactornly. The use of grale 
mares because of the non-availability of 
pure-breds is hence logical and satis- 
factory in the grading system, but the 
use of other than pure-bred stallions is 
inexcusable. 

In work which was started some time 
ago by the Bureau of Animal Industry, 
pure-bred unusual worth 


vere stationed in various districts, and 


stallions « it 


service was furnished to owners of mares 
sratis. In return for the free service. 
he governme obtained an option on 
hi Ce | dur a ~ third CaT ala Dri \ 
S150. 01 he farmer wished to dis- 
se of it elsewhere, he could be released 
TOT his C*¢ Tal 1) Davi S25 as a 
rvi er Due to small appropria- 
: I vor] has no et at- 
qj < , tha 1 
x, 1¢ 


report on its suec2ss can be made. 

Horses will be needed on the battle- 
field and on the farm; to haul the can- 
non and tha plow. (Good horses which 
can staid up under the d2mands of the 
econo mnie erisis of the ec uuntry can be 
produced just as cheaply as unfit ani- 
mals with ewe necks, waspy waists, cat 
hams and starey coats. The cheap 
service fee will be lost in insignificance 
compared with the relative prices which 
will be paid for sound and unfit 
for horses; In the great agricul- 
tural preparedness of the country, the 
breeder of sound and fit horses has just 
as responsible a position as any “soldier 
the commissary.” It is his duty to ful- 
responsibility by turning out 

ith prudent breeding and by 
voidins inferior stock as has been 

nl which can ‘do their 























INHERITANCE OF A BI-LOBED EAR 


RICHARD SCHOFIELD 


Department of Zoology, University of California 


N a family in which a bi-lobed car 
has been transmitted through tour 
generations, only the right ear shows 
the characteristic in question. The 

line of separation does not parallel the 
vertical axis of the body, but tends to 
follow the posterior margin of the car. 
There is no regularity in 1ts mantfesta- 
tion so far as generations are con- 
cerned, and it appears in either sex, and 
in both sexes in the same family. Its 
appearance 1s not constant, for 1t may 
skip one or even two generations and 
then be present. 

In the individuals designated in the 
chart by A there 1s a very marked deep 
cleft that is of considerable length, while 
in those marked by B the cleft 1s not so 
well marked, and 1n the case designated 
by BB it is so slight as to be nothing 
more than a turrow. In the individuals 
B1 and B2 there is a deficiency in hear- 
ing in the bi-lobed ear, while in the 
others there is no apparent deficiency 
of any kind. No information is obtain- 
able as to when this strange anomaly 
Was first noticed in the family, but 
in cach individual affected the trait is 


as pronounced at birth as at anv other 


time, and it does not increase with the 
age of the person. Each case charted 
has been seen by the writer except the 
female shown in the first generation. 
The cleft probably originated as oa 
mutation, though nothing definite can be 
said in this regard; and from its mode of 
Lransmission it appears to be an imper- 
fectly dominant trait. 

[In the JoURNAL oF HEREDITY, Decem- 
ber, 1916, there appeared an article by 
A. Ek. Jenks, “ Pitted Ear Lobes of Con- 
venital Origin,’ in which a condition is 
described similar to the present case. 
The author evidently thinks that there 


is at least a possibility of the trait being 
the result of a mutation which first 
appeared three generations p7evious to 
the one he has described. The charac- 
ter, like the present one, appzars to be 
transmitted as an imperfect dominant. 
In the case at hand there 1s exhibited 
a variable inheritance which ranges 
from the deep cleft in one instance t 
the slight furrow in another individual. 
The imperfection of dominance may 
well be explained by the variability of 
the potency of determiners, or perhaps 
as the result of environmental factors. 


? 





OUTLINE OF EAR 


Although every individual affected 
did not present quite the same chara 
teristics, the above drawing shows 
graphically the striking division of th 
lobe. (Fig. 19. 
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INHEREPANCE CHART OF BI-LOBED EAR 
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A Study of Bud Variations in Coleus 


One ot the most valuable recent con- 
tributions to the study of evolution 1s 
that of A. B. Stout, director of the 
laboratories of the New York Botanic 
Gardens (Carnegie Inst. Washington 
Pub. 218). He started with a single 
variety of Coleus, an ornamental plant 
much used for bedding and in pots for 
indoor display. This was propagated 
by cuttings and showed both gradual 
fluctuations and abrupt mutations, six- 
teen distinct and characteristically dif- 
ferent color patterns being eventually 
produced. The results are interpreted 
by Dr. Stout to mean that slight varia- 
tions, arising either suddenly or grad- 
ually, can perpetuate themselves, as 
Darwin supposed but as some recent 
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biologists have denied. [t is claimed 
that bud mutations in Coleus are com- 
mon, result in numerous different types 
which may be vegetatively constant 
trom the first or can be made so by 
selection, show development of certain 
types more commonly than others, pro- 
duce reversions to parental types, give 
development of different degrees ot 
variability among sister clons, and ex- 
hibit spontaneous changes in the funda- 
mental color patterns and in the cellular 
and tissue patterns resulting in color 
patterns. Sexual and asexual repro- 
duction are therefore believed to be not 
fundamentally different in respect to 
extent and range of variation. 

















THE HAIRLESS DOG 


I. W breeds of dog have received less 
attention from breeders than the 
hairless dog of Northern Mexico, 
sometimes called the Chihuahua 

dog. It 1s presumably descended from 
ne of the Central American wolves. 
itzinger! considered it a distinct species, 
but without much evidence. The breed 
comparatively rare even in Mexico. 
The hairless condition is strictly an 
abnormal one, and 1s said to be 
jated with defective teeth. The dogs 
are extremely sensitive to changes of 
temperature, as well as to flies. To the 
touch they feel very warm, which may 
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haired dog. 
1 Fitzinger, L. J. 


nat. cl. K. Akad. Wiss. liv., pp. 396-457. 
494-9, Die Rassen des zahmen Hundes. 





Untersuchungen tiber die Abstammung des Hundes. 
Wien, 1866. 


account for their reputation in Mexic 
for curing rheumatism. 

The accompanying photographs are 
furnished by Arthur Stockdale of Mexic 
City, who writes that hairless dogs 
breed readily with normal dogs, and 
that half of the offspring are haired 
half hairless. The sharp contrast be- 
tween the two pups shown 1n the 
photograph indicates that the hairless 
condition may be a unit difference. 

Fig, 1 shows the mother, a typical 
hairless dog. In Fig. 2 are two of her 
pups, litter brothers, sired by a mongre! 
dog who was normally haired. 





\ MEXICAN HAIRLESS DOG 


his bitch, presenting all the typical characteristics of the hairless breed, was bred to a norma! 
Her pups are shown in the following picture. 


(Fig. 21.) 


Sitzunesber, math.- 
See also the same author, zbtd, lvi, pp 
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HAIRLESS AND HAIRY PUPPIES FROM THE SAME LITTER 


The pup on the left presents no similarity to the hairless breed, while the 
lh 


41 
On tne 


rignt has every cnaracteristic of tne 


Ole 
tvpical hairless dog. ‘This 


would seem to indicate that hairlessness 1s a unit characteristic. (Fig. 22.) 


A Handbook of Mendelism for Live-stock Breeders 


DIE BEDEUTUNG DES MENDELISMUS 
FUR DIE LANDWIRTSCHAFTLICHE 
TIERZUCHT, von J. H.W. Th. Reimers. Pp. 
103.. ’S-Gravenhage, Martinus Nijhoff. 1916. 

No clearer and sounder discussion of 
the application of Mendelism in animal- 
breeding exists than this booklet of Pro- 
fessor Reimers, editor of the \eldpost, 
the greatest agricultural journal of 
Holland, and instructor in the agricul- 
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tural school at Utrecht. Atter a tull 
explanation of the Mendelian laws, he 
discusses their limitations, fully 
nizing that they are not of great 1m- 
portance So far to the pract ical breeder. 
He then outlines a method of selection 
on the basis of the animals’ performance 
as breeders, which is in accord with the 
theory of genetics. 


recory- 






































COLOR INHERITANCE IN 
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MAMMALS 


VI, Cattle—Explanation of Reds, Roans, Whites in Short-horns Long a Matter of 
Dispute—Analysis Shows That Only a Single Pair of Mendelian Factors 


Can Be Involved aside from Minor Variations 


Colors in 


General Determined by Combination of Independent 
Sets of Allelomorphs and not by Polygamous 


Factors 


Dun the Dilute Form of Black 


SEWALL WRIGHT 


Bureau of Animal Industry, Washington, D.C. 





BLACK COW—WVDME 

la, W,w Ww—toan, WW—white 

las V,v V—pied 

las 

Ib D,d [y—dun 

M,m eeMM—mahogany (sex lim- 
ited). 

la 

Zao E,e ee—red 

a Unanalyz for brin- 

1 

FACTOR COMBINATIONS 
| ww Ww WW 

Di....dun dunroan white(dun ears) 
Dee ... vellow vellow roan white/vellow ears 
IdE ..oblack blue roan white(black ears) 
Ace ee red re d rOaN white red ears) 

Classification explained in paper on the 
\louse, JOURNAL OF HEREDITY, 8:373. 
August, 1917. 











HIE first colors 1n cattle to receive 


attention from geneticists were 
the whites, roans and reds of 
Shorthorns. Barrington and 
Pearson’ made a study of Shorthorn 
herdbooks in 1906 with conclusions ad- 





Red 

EE OE PN ko ka vk bo weedcncedeilen 1,710 
Red & re vos EET res ee 1,763 
Red X white...................-.. 20 
Mel <a 664 
Roan |” a ee § 
White X white.... er an ale oe 4 
4,169 

47.9% 

' Pearson, K. and Barrington, A. 1906. 


?Wilson, J. 1908. 


verse to Mendelian inheritance. Wil- 
son,? however, soon pointed out how 
closely the general facts fitted with the 
hypothesis that roan is the heterozygote 
between red and white. Since then 
many investigations have been made on 
the question with essentially similar 
results. There 1s a general harmony 
with unit factor inheritance, but also a 
small per cent of well authenticated dis- 
crepancies with theory, even after allow- 
ing for the known inaccuracy of herd 
books. The summary by Wentworth‘ 
siven at the bottom of this page illus- 
trates the case well. The last column 
vives the expected number of young 
from each kind of mating, if mating 
were wholly random as regards color. 
UNIT, NOT 


MULTIPLE FACTORS 


Various multiple factor hypotheses 
have been devise to meet the situation. 
Laughlint advanced an hypothesis 1n- 
volving four pairs of factors and two 
physiologically distinct groups of hairs 
scattered over the body. By this 
means any .particular case that might 


Roan White Total Expected 
102 39 1,851 1,998 
1,336 15 3,114 3,620 
891 18 929 724 
1275 471 2,410 1,642 
168 72 248 657 
8 141 153 64 
3,780 756 8,705 8,705 

43.49 8.7% 


Biom., 4:427. 
Sct. Proc. Roy. Dub. Soc., 11. 


Amer. Breed. Mag, 4: 202-208. 


‘Wentworth, E.N. 1913. 
* Laughlin, H.H. 1912. Amer. Nat. 45:705. 
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arise could be explained. Unfortunately 
the general facts become inexplicable 
on this view. Wentworth advanced a 
more easily tested hypothesis; viz., 
that there are separate factors for roan 


and white. Factor P for roan is con- 


sidered dominant over p for red and 
factor R for color 1s dominant over r 
tor white. 
| PP Pp pp 

RR... roan roan red 
|. roan roan rec 
|) Soe white white white 

This view also. however. may be 


shown to account tor the discrepancies 
from the simple one-factor hypothesis at 
the expense of the general facts. An 
analysis of Wentworth’s data on the as- 
sum.ption that cattle breeders pay little 
attention to color gives some interesting 
results. From comparison of the total 
number of young from each kind of mat- 
ing in the data above with the number 
expected on random mating (column 
‘“expected’’) the degree to which mating 
is preferential in regard to color may be 
estimated. The expected number of 
young from each kind of mating has been 
calculated on the assumption that the 
Shorthorn population is in equilibrium 
as regards color and that matings actual- 
ly are by chance in this respect. Thus 
with 47.9% of the animals red, .479 « 
479 of the matings should be red by red 
giving an expected number of calves of 
1998, where the actual number was 1851. 
The table indicates a distinct excess of 
matings of roan by roan and white by 
white. Roan by white and roan by red 
seem to be most discriminated against. 
On the whole the assumption of random 
mating should give sufficiently accurate 
results for the present purpose. 

Red is rather more common than roan 
which means that factor p 1s more com- 
mon than P. ‘Thus most whites should 
be of formula pprr or Pprr and very few 
PPrrina population breeding at random. 
Thus whites crossed with reds (pp) 
should produce more reds than rcans 
which is very far from the case. On the 
basis of equilibrium, it 1s easy to calcu- 
late the expected proportions of cach 
senctic formula in the population and 
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hence the proportion ot each color of 
young in any cross. The per cent of 
whites (rr) is 8.7. The relative pro- 
portions of heterozygous and homozy- 
yous colored (Rr and RR) must be such 
that the number of heterozygotes 1s 
twice the product of the square roots of 
the number of the two homozygous 
classes by the well-known formula for a 
Mendelian population in equilibrium. 
This gives 41.6°, heterozygous colored 
and 49.7%, homozygous colored. By 
excluding from consideration the whites, 
in which the distinction between roan 
and red is considered to be hidden, the 
per cents of homozygous roans, hetero- 
zvvous roans and reds can be calculated 
in a similar manner. By multiplying 
together these two sets of calculations, 
the per cents of each of the nine com- 
binations of factors can be found. Thus 
with 49.7% homozy g us colored (RR 
and 40.0°; heterozygous roan (Pp), the 
product, 19.97, is the proportion of 
roans of formula RRPp. The tables 
below summarize the results: 


Formula C7 
RR 49.7 70.5°>%—per cent of R’s in the 
population. 
Rr 41.6 29.5°>—per cent of r’s in the 
population. 
! 8.7 
100.0 
PP 7.6 27.6% —per cent of P’s in the 
population. 
Pp 40.0 72.4°¢—per cent of p’s in the 
population. 
Ppp 72.4 
100.0 


PER CENT OF FACTOR COMBINATIONS 


Pp Pp pp 
RR, 3.8 19.9 26.1 | 49.8 
|) oe 3.2 16.6 21.8 | 41.6 
| oe Q.7 3.5 4.60 | SS 
1.7 40.0 52.5 | 100.2 


From these data we can make up all 
kinds of matings and calculate the per 
cent of cach color, which should be pro- 
duced. The matings red by white and 
roan by roan are most. significant. 
Allowing for the proportion of the four 
kinds of roans, two kinds of reds and 
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three kinds of whites, the following per 
cents of red, roan and white offspring are 
expected. The percentages expected in 
the simple one factor hypotheses that 
roan is the heterozygote between red and 
white are also given and finally, the per 
cents actually found as given in Went- 
worth’s data quoted above. 


07 ( ( 

bus ets — vlae . ( ( : ( 
Parents red &X white ped | Roan \Winti 
By two factor hypothesis. 55.9 21.3 22.8 
By one factor hypothesis. 0.0 100.0 0.0 


Actually found...... 2.2 \ 95.9 1.9 


( ( ( 
lnventc rhs “CO; ( /¢ ie 
rarents roan % roan Red Roan White 

By two factor hypothesis. 160.7 78.1 ia 
By one factor hypothesis. 29.0 , 20.0 25.0 
Actually found........ 26.60 952.9 19.5 


The striking fact that in a popula- 
tion breeding nearly at random, roan by 
roan produces little more than 50°; roan, 
the rest being divided between red and 
white, while red by white produces 
about 96°, roan, can hardly be ac- 
counted for on any theory of inheritance 
other than a single main Mendelian 
factor without dominance. The excep- 
tions must be accounted for on hypo- 
theses subsidiary to this, as is done by 
Wilson and by Walther. The two 
factor hypothesis gives expectations far 
removed from the actual results and the 
writer can devise no other hypothesis 
involving multiple factors of anything 
like equal influence which 1s appreciably 
better. Finally, an additional test may 
be noted which the one factor hypothesis 
meets quite successfully. With 756 
whites (WW) and 4.169 reds (ww) in a 
population in which there 1s random mat- 
ing, the number of rcans (Ww) shculd 
be twice the square root of the product, 
or 3,551. The actual number 3,780 is as 
close as can be expected, considering the 
departures from random mating in the 
present data. 


VARIATIONS OF ROAN 


As tor the discrepancies, part are 
known to be due to errors in the herd 


————___- 


5Walther, Ad. 1913. Zeit. f. Abst. u. 
6 Lloyd-JonesO.and Evvard. 19106. 


A clue to the remainder 1s seen 
in a consideration of other breeds which 
show the nearly solid white condition. 

An excellent review of the subject has 
recently been written by Lloyd-Jones 
and I.vvard.¢ The famous Chilling- 
ham cattle are white with dark points. 
They occasionally throw black or dun 
colored calves. Here white 1s clearly 
dominant. A very similar white with 
dark points crops out from time to time 
in Pembroke and in Highland cattle, 
although constantly selected against. 
Here as Lloyd-Jones and [vvard point 
out white is clearly recessive. Thus we 
have whites of very similar appearance 
which are respectively recessive, domi- 
nant or neither in Pembroke, Park cattle 
and Shorthorns. Is 1t necessary to sup- 
pose that three independent factors are 
involved? The simplest explanation 
seems to be that there is a continuous 
series of physiological conditions be- 
tween a very strong self tendency 
through roan to a very strong white 
tendency. The level in this series 
possessed by a particular group of epi- 
dermal cells of any animal is determined 
perhaps by many factors, some merely 
developmental (making it possible for 
ad‘acent hairs to have different potencies 
and so produce the roan effect) and some 
hereditary. Among the hereditary fac- 
tors, two hypotheses are at present 
equally possible. There may be one 
Mendelhan pair (W,w of this paper 
which stands out in the importance of 
the effect but which, nevertheless, co- 
operates with lesser factors which deter- 
mine the general level in the series; or 
there may be a series of allelomorphs 
such that a more potent white factor is 
dominant over a self factor which is just 
below the roan level and vice versa. TI 
two hypotheses would give very ditfe 
ent results but there seem to be no data 
at present by which they may be distin- 
eulshed. 

This roan factor quite certainly 
belongs in class la, in spite of its variable 
dominance. It is a factor which deter- 
mines an inhibitor of color regardless of 
the quality of the color. The truth of 


be Oks. 


1e 


Ver., 10:1-48. 
Res. Bull. No. 30, Ag. Exp. Sta., lowa State Coll. Agr 
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this statement 1s at apparent on 
considering the results of crossing Short- 
horns which are white with 


OlnCce 


red } ints 


with self black Galloways or Angus 
cattle. These very common. crosses 
produce blue roan calves. The white 


pattern is the same as in 
oans though the color 
As to the renetic 


Short 
is changed. 
relations between 


horn 


black. red and white. two views are 
held. Walson‘’ has argued _ black, 
red and white as well as most other cat- 


7 


tle colors belong to the same 
allelomorphs or “polygamous tactors.”’ 
His scheme ts as follows: 


series of 


7 


BB - NACK 
BR —black RR —red 
BW—blueroan RW—redroan WW —whlhite 


Qn this hypothesis no blue roan 
should be able to transmit red. 
should be possible on the hyy 
of independent factors as given 
Combination’’ at the 
this article. Llovd-Jones and 
‘eport on the cross of white ; 


(B\W) 
This 
othesis 
under 
head of 
levvard 
ind red roan 


’ a .4 - 
| cil LOT 


Shorthorns with black Galloways. F;, 
consisted mainly of blue roans (trom 
white sire) or blue roan and_ blacks 


from ~~ roan sire). The blue roans 1n 
I*; must “B W on Wilson’s hypothesis, 


keWw on * hypothesis of indepen- 


dence. In F., twenty-six calves were 
obtained of Ww vic h s1Ix were reds of some 
sort (four solid red, one red and white, 
one red roan). This result obtained 
under experimental conditions seems 
thoroughly sufficient to establish the 
hypo thesi s of independence, and even 


the absence of appreciable 

between E and W. Furthermore, the 
production of whites with black ears 
and muzzles (presumably EeWW) but 
which on Wilson’s hypothesis must be 
identical in formula with the red-eared 
white ancestor 1s pretty conclusive as to 
independence of the white pattern and 
the quality of the pigment it inhibits. 


coupling 


PIEBALD PATTERNS 


Piebald patterns, running from a bit 
of white on the switch or underline as in 
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some Galloways to a nearly 
white condition as 
VeCTYy 


black-eyed 
In some Ayrshires, are 
common in cattle. It 1s generally 
agreed that this white is inherited inde- 
pendently of the character of the ground 
color and can be transmitted from a red 
breed to a black one and vice versa. The 
white-faced black calves that 
crossing the white-faced red Herefords 
with the solid black Angus are familiar 
examples. Boyds has shown that Here- 
ford by bison produces white-faced 
hybrids usually black or dark brindle. 


result from 


As regards the mode of inheritance, how- 
ever, there 1s little which can be con- 
sidered established. The cross. cited 
above indicates at least partial domi- 
nance but, of course, does not prove 
unit Mendehan inheritance. In Short- 


horns, neither Wilson nor Wentworth 
could find any simple mode of inheri- 
tance, solid red by solid red might pro- 
duce red and white piebalds and vice 
versa. Lang® cites made by 
sonia in which the self colored Lim- 
burger race was crossed with a piebald 


CrOSSCS 


German breed. [F; was intermediate 
P Seba id. The back cross with the self 
breed produced 22. self, 29° piebald. 


The back cross with the piebald race 
produced 84 out of 90 piebald. The 
case 1s pre ] ably similar to that of pie- 
bald in most other mammals, hetero- 
zvgote intermediate and much variation 
which is not genetic. 

One of the most interesting things in 
connection with the pied cattle is the 
number of sharply distinct patterns 
which have become fixed. There ts the 
white face of the Hereford, the white 
belt of the Dutch and the irregular pied 
pattern of Holsteins, Ayrshires and other 
breeds. Are these to be looked upon as 
entirely independent of each other 
genetically and physiologically or have 
they a common element? In guinea- 
pigs all of these patterns and many 
others may crop out even in the same 
litter in a stock in which the total 
amount of white is relatively constant. 
MacCurdy and Castle!® have shown, 
however, that a tendency toward one 


7 Wilson, J. 1916. A Manual of Mendelism. 152 pp. 
‘Boyd, M. M. 1908. Amer. Breed Ass. Rep., 4:324-331. 
: ey ang, A. 1914. Experimentelle Verebungslehre, 467-888. 
MacCurdy, H. and Castle, W. E. 1907. Carn. Inst. Wash. Pub. 70, 50 pp. 
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type of ttern can be produced by 
selection. The conditions strongly sug- 
vest that the pattern is the resultant of 
two very different kinds of factors 

factors which determine a certain gen- 
eral level of some essential for pigment 
production and factors which affect the 
course of development so as to bring out 


particular lines of weakness in which the 


pa 


pattern of white shall appear if the 
veneral level is low enough. On this 
view a Hereford, a Dutch-belted cow 


and a Holstein might possess the 1den- 


BB black 

BR black IR IR red 

BL dun RL yellow LU] 
RBr dark brind!e BBr red brindle LI 
BW. blue roan RW red roan L\\ 


tical picbald factor as regards quantity 
differ 


but in hereditary factors which 
determine the type of ee differ- 
entiation. As far as the writer knows 


no Mendehan differences of this second 
kind vet have been demonstrated 1n any 
mammal. 

Spillman" early showed that red 1s a 
simple recessive to black. Red calves 
appear from time to time in canaed 
Aneus and Galloway cattle which are 
nearly fixed for black. In crosses dis- 
cussed by Jones and [Evvard, red Short- 
horn by black Galloway produced black 
in F, with a few exceptions, while red 
secregated out in the expected ratio in 
F.. 

INTERGRADES BETWEEN BLACK AND RED 

Several types of apparent intergrades 
between red or yellow and _ black 
known. ‘These are the brindles, 
and dark mahogany browns. In 
brindles, however, there may be 
ground color according to Wilson, red, 
yellow, dun or even black. The brind- 
ling consists in irregular streaks of black 
(or especially dense black 1f the ground 
color is black). In duns the coat 1s 
largely of a dull brownish black, the 
hairs showing a yellowish tip and the 
yellow color tending to predominate 
especially along the miud-dorsal line. 
The mahogany brown as in some 
Ayrshires may look almost black but 
appears to be simply a very intense red. 


are 
duns 
the 
any 





The most extensive investigation of 
1’ Spillman, W. J. 1907. Sci. N. S., 23:5 
ss W ilson, . 1909. Sct. Proc. Roy. Dub. 
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Wil- 
oOoks 

light 
( icca- 


7 
neen 


brindle and — has been made by 
son? in a study of Highland herd |} 
Black, dun, a “own, red, yellow, 
dun and brindles are recorded. 

sionally whites appear has 
discussed. The palest yellows appear 
to be registered as light duns although 
free from the black of the true duns. As 
has been noted, Wilson explained the 
results by a system of multiple allelo- 
morphs. He considers each of factors 
B, R, L. Br and W to be a Mendel: 


alternative of any other: 


—— 
a>» 


3rBr brown 
BrWw 


been given for 
white from this 


Reasons have already 
separating the factor for \ 
series, as far as black and red are con- 
cerned. As regards brindle, the very 
fact that 1t can be visil ly combined wit 
iny color suggests that 1t 1s as inde] 
ent in inheritance as piebald. 
evidently means many 
things in Highland cattle 
be learned from the data. 
tables brindle by brindle produces only 
about 50°, brindles which may per- 
haps be taken as indicating its usual 
heterozygous nature. Brindle by red 
vives only about 23°; brindles, 67° 7 reds 
and a few others which shows that it 
cannot be due to a simple dominant it 
it is recorded at all accurately. The 
larger part of the brindles have at least 
one brindle parent but this is far from 
invariable. On the whole brindle can 
better be fitted as dominant than reces- 
sive but further study 1s necessary before 
any torm of Mendelian inheritance can 
be considered established. For the 
present it safest to separate 
brindle from the other factors, as due t 
unanalyzed factors of class 2a; which 
determine an increase in the density of 
black in irregular streaks on any ground 
The tact that brindle by red gives only 
4°, black shows that brindle in the 
records generally means red brindle 
might be expected and that factor 
If, is present. Probably black brindles 
are usually simply called black. 


ch 
yend- 
Br indle 
ditterent : 
that little can 


In Wilson’s 


SO 


Sees 


af 
+ 


Se. ttn 








526 The Journal 


More definite conclusions can be 
reached in regard to dun. The _ fol- 
lowing table, which 1s a sheht modifica- 


Blac fe 


Biack r 4 black. 71 
xX dun. - eee of 

x red, — ; 13 

K VELIOW...... cc eee e cece eee 2/ 

X brindle. 5 

) OR a coe eed 0 
™ 1S 

\¢ low ) 

brindle 1S 

ne * ed y 
eo . 

X 1) nadle 

wr Ww xX \ low . 
pa 1) ar 1 , 
BrindleX brind! 13 


tion of Wilson's table for herd book 2 
of the Highland cattle, shows some very 
interesting points. The progeny of 
each color are tabulated by per cent ot 
the total, the total numbers being given 
in the last column for reference. 

A consideration of this table certainly 
justifies Wilson’s contention that duns 
contain the factor by which— blacks 
lifier from reds. The crosses involving 
only red, vellow and brindle produce 
very tew blacks and duns, probably no 
more than can be accounted for by errors 

the records. ‘The cross of black with 
black produces 71°, blacks, not much 


| | " +] ’ ~ f ‘\" 7 ert va if ly]: » Ls es Fs > 
below the #9) © expected 1f diaCckS are 


ieterozygous (le) which should gener- 
Hy be the case in Highland cattle. 
Biack by red or brindle produces but 


ttle less than the expected 50°,. But 
the crosses of black by dun or vellow 
29© and Ziv, black calves Are 
produced which shows clearly — that 
factor IX must be present 1n some other 
olor than black. This color can only 
be dun eCxccpt perhaps tor an occa- 
sional black brindle). Combining blacks 


and duns as mostiv of tormuia lve and 

reds. vellow. and brindles as mostly ee, 

+] _ *y + ? ] XX? . +* . ‘ ‘ } <" 

he agreement between figures and ex- 
+ ro ." ' 7 o. rn ve 

pmnectat1l1on VDeECCOTNES LlallT iV VO dd, 


It is further evident from the table 


hat dun and yellow are closely related 
in some way. Black by yellow pro- 
luces many duns (24°;,) and dun by red 
produces many yellows (46° ) while 
neither color is produced in reliable 
numbers unless at least one parent 1s 


4 11 VW] lady 
444% +* & } e Os | ) » 4 | \ 
(}U CliOoOW . WSOT) CXDiall 


of Heredity 


this by assuming that dun and yellow 

are respectively the heterozygotes. of 

black and red with the rather uncommon 
Dun Red Yellow Brindle Number 


5 1S l 5 7 
LS 11 13 1 S2 
| 43 | 7 239 
24 16 29 3 v4 
2 29 2 22 1S] 
() () 0) (SS) (10) 
13 23 LO Q) 54 
53 11 30 5 O4 
32 Q 1S 2? S/7 
| SO Q) 2 131 
) LQ 33 12 1? 1 
() O77 Q 23 ISS 
J 46 35 12 13 
! 2? LQ 23 111 
() 3S J 50 SO 


cream-colored ght dun which he puts 
1 the same series as black and red. As 
an alternative hypothesis we may sup- 
pose that dun and vellow differ from 
black and red respectively by an inde- 
pendent dominant dilution factor of 


1) Triple allelomorph 


BB black 

BR black RR red 

BL dun RL yvellow LL light dun 
) 


P 2 ‘Two ae tor hypothesis 


L)1) Ld dd 


eh ...cream dun dun black 
Ke... .cream dun dun black 
ee ....cream vellow red 


1 


light 1117 
La. oo C1UT) 


Probably the best criterion between 
the two hypotheses which 1s present in 
the data 1s in the results of the cross 
dun by red. On Wilson’s view (1) this 
should produce only blacks and yellows 

BL X& RR = BR+ RL). On hypothe- 
sis (2), duns, blacks, yellows and reds 
should all be produced (EKeDd xX eedd= 
lLeDd+ledd+eeDd+eedd). The Te- 
sults, 7 duns, 10 blacks, 25 vellows and 
12 reds point strongly toward the 
hypothesis of independence, although 
the excess of yellows and reds indicates 
that some of the parents called duns 
were probably really yellows lacking 
factor E. The color called light dun 
appears generally to be extreme dilu- 
tion of red. It produces very few blacks 
and duns unless crossed with these 
varieties. The evidence for a_ unit 
Mendelian difference between red and 
hght dun with yellow as the hetero- 
zveote 1s not as clear cut as could be 
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wished but the same _ considerations 
which apply in the case of roan short- 
horns apply here. Yellow by yellow 
seems to produce distinctly fewer yel- 
lows than does red by light dun. No 
doubt subsidiary factors must be as- 
sumed to produce overlapping of class 
ranges. Following are some figures 
viven by Wilson. The yellow by yellow 
data are from herdbooks 13, 14, 15: the 
red by light dun from books 3 and 15. 
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blacks in cattle find their best homologue 
in the gray mice blackened ie the black 
and tan factor, or in the black rabbits 
due to the addition of Punnett’s density 
factor to grays. 

Whether the colors which appear 
similar in the different breeds of cattle 
are really so genetically could only be 
determined by careful experiments. 
Judging by appearances it 1s probable 
that the dun dilution factor of Highland 


Red Brindle Yellow Light dun Dun ~~ Black 
Yellow by vellow....... eas) 5 40) ‘ 5 1 
Red BY HONE GWis..ccacencaas 4 0) Za 3 1 
The factor D by which dun and yel- cattle is found also in the Guernseys and 


low differ from black and red respec- 
tively fits best into class 1b and may be 
compared —e he dun factor of horses 
Dun cattle is true appear to differ 
from blacks 1 not only by dilution of color 
but by increase in yellow, but even 
blacks often show a red rustiness at the 
tip of the hair which suggests that they 
have been selected from a type with a 
pattern comparable to the agouti of 
rodents. In the general dilution of 
color brought about by tactor D, the 
reduction in density of black permits 
em agouti pattern to become more 
sible. There is probably no color in 
cattle which can be compared with the 


recessive blacks among rodents. The 
War Causes Increase in 
Almost every country in Europe 


shows a slight inercase in 
number of illegitimate 
outbreak of the war 
(). Lundberg of 
an address betore 


the relative 
births since the 
, according to :mira 
the Children’s Bureau, 1n 
the National Confer- 
ence of Social Work. In kIneland and 
Wales, for instance, between 1913 and 
1916 the total number of births de- 
creased 10.86, while the number of 
ilegiturate births decreased only 0.2°;. 
[In Berlin, however, the number of 
illegitimate births in the first fourteen 
war months was 29€, less than in a 
sumilar period before the war. France 


$3 Kulhman, A. H. 
‘Wentworth, E. N. 


L915. 
19106. 


Jour. HTer., 
Jour. Ag 


0:08 
. Res., ¢ 


Jerseys. The former appear to be 
eeDD and most of the latter EI; DD. 
Kuhlman reports on the cross of Jersey 
with black Angus. I; was 
very dark dun. In F, black, 
and orange fawn appeared. 
level of intensity appears to be higher 
here than in Highland cattle. 

Probably there are variations in 
intensity which do not belong to the 
series discussed. Wentworth!'* has re- 
ported on a very interesting factor in 
the dark mahogany colored Ayrshires. 
He finds clear evidence of sex-limited 
inheritance. Heterozygous males are 
dark colored while heterozygous females 
are like ordinary reds 


black or 
dark dun 
The general] 


Illegitimacy in Europe 


and Italy show some increase. 
time, all the warring nations are 
making better provision tor the protec- 
tion and weltare of the illegitimate child. 
thus reducing the high death rate in 
this class of infants. <As_ illegitimate 
children probably represent, on the 
average, an interior sexual selection on 
the part of their parents, the effect of 
the war in increasing the gross and net 


At the 
Sane 


illegitimate birth rate is distinctly dys- 
genic. Muss Lundberg believes that 
the war 1s not hkely to produce an 
increase of illegitimacy in the United 
States. 

2. 

6:141-147. 
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Correction 


In the October number of this jour- 
nal, under the caption The Too-pertect 
Milkweed,” was published a photograph 
of the adaptation for cross-fertilizati 
otf the common milkweed. The 
and legend under this photograph are 
entirely misleading. They were writ- 
ten by an amateur, and found their way 
into the journal owing to the fact that 
the editor has been dratted into military 
service. Itisatamuliar tact to students 
of botany that the 
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pulled out by the insect as it flies away, 
and in drying they fold together like a 
book and are dragged by the insect int: 

another flower, through one of the shit; 
in its flower base. As directly under- 
neath each slit the receptive stigmatic 
surface is located, the folded pollen 
masses are dragged over it and lett 
sticking to it, where the pollen grains 
Which compose the masses germinate 
and tertilize the flower. The trap occa- 
sionally fails to work and obliges the 
Insect to depart without its legs, as 1s 
shown in the photograph. Weak in- 
sects are sometimes caught and die on 
the flowers. 

Another error, on page 436, should 
Captain Eben Putnam 
writes that his letter with regard to the 
dratt of Old Americans in the New 
I'ngland states was written before the 
dratt and merely declared that 7/ certain 
conditions prevailed every citizen would 
ve needed in some districts to fill quotas 
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be corrected. 


Iment. 
DAVID FAIRCHILD 


Annual Meeting of the Eugenics Research Association 
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1. Commit tee On Personality Stud, 
Dr. Adolf Mever, Dr. August Hoch. 
Dr. G. S. Amsden, Dr. D. W. LaRue. 
2. Committee on Inheritance of Men- 
tal Traits: Dr. Robert M. Yerkes, Dr. 

hn B. Watson, Dr. C. B. Davenport. 
3. Committee on Practical Applica 
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the Mores: Dr. Irving Fisher, Dr. 
* Osborn, Dr. Katherine B. Davis. 

4+. Committee on Eugenics and War: 
Lot vet appointed. 


Mental Survey of a Workhouse Population 
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23 1 
which may be 
another as ver\ 
retarded mentally but not sufficiently 
to be considered mentally incapa- 
ind the third as definitely feeble- 
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sure significant that no case tested 
above normal. The investigation 
reported the Journal of Delinquene 
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Genetics Literature 





HE annual reports of the AMERICAN BREEDERS ASSOCIATION, published in 
seven volumes, form the most valuable collection of material for students of 
genetics which has been published in the United States. Most of them are 

out of print and are becoming expensive. All of them are nearly indispensable 
to libraries, institutions and students of plant and animal breeding, heredity, 
variation, eugenics, or genetics in general. 

T he Association still has on hand a limited number of copies of three of these 

reports, which it offers for sale. 


Vol. VI, Proceedings A. B. A. (1910), contains 465 pages. Illustrated. 
It includes 80 papers on general genetic subjects, and among the contributors 
are practically all the leaders in this study in the United States. Issued at $2, 
now offered for $1. 


Vol. VII, Proceedings A. B. A. (1911), and Vol. VIII (1912), bound in one 
volume of 593 pages, illustrated, and including 73 papers on the most vital and 
interesting features of genetics. Issued at $3, now offered for $1.50. 

The volumes are substantially bound in cloth and will be sent post-paid on 
receipt of price. 





As the Association frequently receives requests for other volumes of 
the proceedings, which are now out of print, it will be glad to hear from those 
who have copies for sale or exchange. 





In addition to its annual reports, the Association still has on hand a few copies 
of the following issues of the AMERICAN BREEDERS’ MAGAZINE: 


Vol. I, Nos. 2 and 4. Vol. III, No. 2. 
Vol. II, Nos. 3 and 4. Vol. IV, Nos. land 4. jj § 5. 


JOURNAL OF HEREDITY: 


Vol. V, Nos. 5, 6, 8,9, 10, 11 and 12. 
Vol. VI, Nos. 2, 3, 7,9, 11 and 12. 
Vol. VII, Nos. 3, 5, 6, 7, 8,9, 10, 11 and 12. 


Each of these issues contains numerous articles on plant and animal breeding 
and eugenics, written by specialists and in most cases describing the results fe 
their own researches. In many instances these researches have never been de- 
scribed elsewhere. [hese numbers will be sold for 25 cents each, post paid. 





Address 


THE AMERICAN GENETIC ASSOCIATION 


511 Eleventh Street Northwest WASHINGTON, D. C. 














WHAT GENETICS IS 


*‘An exact determination of the laws of heredity,” says William 
Bateson, ‘‘will probably work more change in man’s outlook on the 
world, and in his power over nature, than any other advance in 
natural knowledge that can be clearly foreseen.” | 


To gain this knowledge is the object of the science of genetics, which 
proceeds, in practice, largely by means of plant breeding and animal breeding 
for the reason that heredity is less complicated in these organisms than in 
Man, and its operation can be more easily made out. The knowledge so 
gained finds its application in methods for the improvement of cultivated 
plants and domesticated animals and, most important of all, in the improve- 
ment of the human race through the science of eugenics, which was defined 
by its founder, Francis Galton, as ‘the study of agencies under social control 
that may improve or impair the racial qualities of future generations, either 
physically or mentally.” 


THE AMERICAN GENETIC ASSOCIATION 


is an incorporated organization, codperative in nature. It is devoted to 
promoting a knowledge of the laws of heredity and their application to the 
improvement of plants, animals, and human racial stocks. 


It owns the JOURNAL OF HEREDITY, which is published monthly and 
sent free to each member. 


REQUIREMENTS FOR MEMBERSHIP 


Membership is composed of men of science, teachers, publicists, physi- 
cians, clergymen, parents, students, horticulturists and breeders of live 
stock, etc., throughout the world. 


Subject to the approval of the council, any person interested in the 
improvement of the human race or the creation of better varieties of plants 
and animals, is eligible for membership. 


The secretary will be glad to correspond with those interested, and to 
send a copy of the magazine for examination. 


Annual dues, giving the right to attend all meetings and receive the 
JOURNAL OF HEREDITY, are $2; life membership is $50. 


If you want to become a member, or if you know anyone who you 
think is eligible for membership, write to 


THE AMERICAN GENETIC ASSOCIATION 
511 Eleventh Street Northwest Washington, D.C., U.S.A. 
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